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The crystal structures of three different types
of sulfur compounds, namely a thiourea molecular adduct, a
sulfonium salt and a disulfide, have been determined by x-ray
analysis:
(a) A 1:1 adduct of hexamethylenetetramine oxide and
thiourea was prepared by the reaction of the two molecular components
in 1:1 molar ratio. The crystals are orthorhombic, space group Pbca,
with a--'7.698(5), b=12.03(1), c=23.09(2) and Z=8. The structure
was solved by direct methods and refined with 1426 observed Cu Ka
film data to R=0.099. In the crystal lattice, each molecule is
linked by 0...H-N hydrogen bonds to three molecules of the other
type, giving rise to corrugated layers normal to c. Neighboring
layers, related by the c glide, pack with protruding (CH2) 6N4 groups
fitting into hollows between the lavers.
(b) Trimethylsulfonium sulfate,
was prepared by the reaction of trimethylsulfonium iodide and
silver sulfate. The crystals are monoclinic, space group C2/c, with
a=10.38(1), b=10.55(1), c=10.50(1), /3= 90.55° and Z=4. The
structure was solved by direct methods and refined with 745 observed
Cu Ka film data to R=0.101. The sulfonium ions induce charge
localization in each sulfate group, reducing its molecular symmetry
from 43m to 2. The crystal structure may be described as a packing
of 2:1 ionic aggregates corresponding to the chemical formula.
2(c) The major product of the reaction of 5, 7,12,14-
tetrahydrodibenzo c,h [1,6) dithiecine and pyridinium hydrobromide
perbromide has been shown by x-ray analysis to be
bis (o-bromomethylbenzyl) disulfide which arises, surprisingly, from
transannular ring-cleavage-of the strain-free dithiecine system.
The crystals are monoclinic, space group P21/c, with a=16.655(5)
b=4,908(2),c=24.024(7) ,3=12O.99(4) and Z=4. The structure
was determined from 2591 Cu Ka diffractometer data and refined to
R=0.052. The torsion angle C-S-S-C of 89.40. lies in the middle
of the range 90+ 10 found in most-organic disulfides.
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1I. STRUCTURAL TYPES OF SULFUR. COMPOUNDS
Elemental sulfur is one of the earliest discovered
chemical substances. Under suitable conditions, sulfur reacts
with nearly all elements except the noble gases, iodine, and
molecular nitrogen. Many inorganic, organic, and organometallic
sulfur compounds are synthesized annually, and the field of
sulfur chemistry is expanding at a fast pace.
It is useful to classify sulfur compounds
according to the number of ligands attached to the S atom. Sulfur
compounds are known to have ligand numbers N=1-6( or possibly
7 if electron pairs are counted as phantom ligands). The types
of structures associated with different ligand numbers are shown
in Table 1 (1). Of the many books and reviews dealing with
sulfur stereochemistry, the following are particularly noteworthy.
Freudenberg's classical "Stereochemie" (2) of 1933-gives good
coverage of chiral organic sulfur compounds. Structural data,
mainly from X-ray crystallography, are presented in a 1956 review
article by Abrahams (3) Inorganic sulfur stereochemistry is
discussed in Structural Inorganic Chemistry (4) by Wells, and
in Inorganic Sulfur Chemistry (5) edited by Nickless. The most
comprehensive recent review is the one on Steric Aspects of
Sulfure Chemistry" by Laur (1).
2This thesis is concerned with the x-ray analysis
of three different types of organic sulfur compounds:
a thiourea molecular adduct, a sulfonium salt, and a disulfide
(Table 2). The rationale for initiating the research and the
significance of the results are discussed in subsequent sections.
3Table 1. (l) Structural types of sulfur compounds
Ligand
Number Compound Structure Bond angle, deg.
N
1 Sulfur monoxide, SO Linear 360.0 S-0
2 Hydrogen sulfide, H2S Angular 92.2 H-S-H
3 a. Sulfur trioxide (gaseous), SO3 Trigonal planar 120.0 0-S-0
b. Thionyl chloride, C12SO Trigonal pyramidal 96.1 C1-S-C1
("tetrahedral") 106.3 Cl-S-0
4 a. Sulfurylchloride, C12S02 Tetrahedral 107.7 C1-S-0
(distorted) 123.5 0-S-0
b. Sulfur tetrafluoride, SF4 "Trigonal 89.0 Fa-S-Fe
bipyramidal" 103.8 Fe-S-Fe
176.8 Fa-S-Fa
5 a. Sulfur oxytetrafluoride, F4SO Trigonal 90.5 Fa-S-Fe
bipyramidal 110.0 Fe-S-Fe
178.4 Fa-S-Fa
b. Sulfur pentafluoride anion, Square pyramidal
SF5 (in (CH3)4N+SF5)
6 Sulfur hexafluoride, SF6 Octahedral 90.0 F-S-F
* Fa, apically; Fe, equatorially positioned F.
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II.1 Research equipment and materials
The following X-Ray equipment and materials were used in the
present research:
Philips PW1008 x-ray generator
Philips fine-focus x-ray tube with copper anode
Stoe non-integrating Weissenberg cameras
Kodak “No-Screen Medical” x-ray films
Light box and Charles Supper film measuring device
Ernst Leitz Wetzlar polarizing microscope
6II.2 Crystal mounting
An air-stable crystal is attached by adhesive to
the tip of a fine glass fibre which is in turn mounted and adjusted
on a small stage with plasticine. Finally the stage is locked into






For air-sensitive and/or hygroscopic crystals, a
Lindemann glass capillary tube filled with paraffin wax is used
for the following purposes:
(i) The crystal is protected and isolated from oxygen and moisture.
(ii) The crystal is kept in a fixed position.
(iii) Choice of sealing material becomes less important.
The procedure for mounting is as below (Fig. 1):
(a) A suitable crystal is selected under spectroscopic n-hexane in
a petri dish.
(b) A Lindemann glass capillary tube with both ends open is prepared..
(c) A stream of molten wax is introduced to the capillary tube and
kept in molten form by warming with a hair drier.
(d) The crystal is pushed into the tube and adjusted to a desirable
position and orientation with a finely drawn glass rod.
7(e) The open ends of the tube are sealed with a quick drying
glue in order to exclude any residual air.
(f) The capillary tube is fixed to the lump of plasticine atop














Fig. (1) The procedure for crystal mounting
8II.3. Computation
All computations were carried out on an ICL-1904A
system in the Hong Kong Universities and Polytechnic Computing





NUCLS4 (9), a modification of ORFLS (10)
ORTEP( 11)
9III. THE STRUCTURE OF HEXAMETHYLENETETRAMINE OXIDE-THIOUREA
1:1 ADDUCT
III.1. Introduction
Thiourea forms inclusion complexes (Lenne, 1954(12);
Fetterley, 1964(13))with carbon tetrachloride, branched chain and
alicyclic hydrocarbons, halo-paraffins and other organic molecules
with cross-sectional diameters in the range 5.8-6.8A(Schiessler
and Flitter, 1952(14)).Since hexamethylenetetramine(CH2)6N4
appears to meet the spatial requirements for an enclosed guest
species, an attempt was made to prepare its thiourea channel complex
but proved to be unsuccessful. A hitherto unreported compound of
stoichiometry (CH2)6N4.2(NH)2CS was obtained instead.Crystal-
structure analysis of this 1:2 adduct (15) showed that the (CH2)6N4
molecule occupies a site of symmetry 2, with all four tertiary nitrogen
atoms serving as proton-acceptors in hydrogen bonding. The (CH2)6N4
and (NH2)2CS molecules are linked by N....H-N and S .... H-N hydrogen
bonds to form a layer structure.
Recently it has been shown that (CH2)6N4 reacts with
30% H2O2 in neutral medium to give hexamethylenetetramine oxide,
(CH2)6N4O, as the principal product.(16) As part of the current
structural investigation of hydrogen-bonded molecular complexes of
(CH2)6N4 (17,18) and its N-oxide, (19,20)the 1:1 adduct of
hexamethylenetetramine oxide with thiourea was prepared and studied.
10
111.z. Yreparatlon ano unaracterizatlon or nexaliietnyieneteLiariilne
nxi r1P-thi nlirPa 1- 1 adduct
Preparation
Hexamethylenetetramine oxide was prepared by the
reaction of hexamethylenetetramine with 30% aqueous hydrogen
peroxide (14) and recrystallized from choloroform. Thiourea was
recrystallized from ethanol. 0.08gm( 5 mmoles)
hexarnethylenetetramine oxide and 0.4gm (5 mmoles) thiourea were
dissolved separately in the minimum amount of absolute ethanol.
The solutions were mixed at room temperature and set aside for
crystallization, yielding colorless, air-stable crystals of
hexan)ethylenetetramine oxide-thiourea 1:1 adduct. The product
after. recrystal li zation from methanol/ethanol mixture was in the
form of colorless plates, with melting point 153-155°C (in sealed tube).
The density of the product as determined by the flotation method
in carbon tetrachloride/benzene mixture was 1.452gm/cm3.
11
Characterization








(b) Infrared Spec rum
The i.r. spectrum of hexamethylenetetramine oxide-
thiourea 1:1 adduct (Fig.2) consisted essentially of a super-
position of the spectra of hexamethyl.enetetra.mine oxide (Fig. 3)
and thiourea, except that the H-H streching bands from thiourea
at 3380 and 3260 cm-1 were shifted to 3350 and 3250 cm
respectively. Additional peaks at 730 cm-1 (sharp) and .535 cm-1 (broad)
appeared in the spectrum of the adduct.
(c) Nuclear Magnetic Reconance
The n. m. r. spectrum of hexamethylenetetramine oxide-
thiourea 1:1 adduct in CD3OD (Fig.4) displayed two sets of methylene
protons at 4.6 and 4.4 in the ratio 1:1. With (CD3)2SO as
solvent (Fig. 5), these proton signals gave barely resolved peaks at
4.35 and 4.29,which consisted of the signals in
hexamethylenetetramine oxide (Fig. 6), and a broad NH2 peak appeared
at 7.1.
Fig. 2. The i.r. spectrum of hexamethylenetetramine oxide-
thiourea 1:1 adduct (KBr)
Fig. 3. The i.r. spectrum of hexamethylenetetramine oxide (KBr)
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Fig. 4. The.n.m.r. spectrum of hexamethylenetetramine oxide-
thiourea 1:1 adduct (CD3OD)
Fig. 5. The n.m.r. spectrum of hexamethylenetetramine oxide-
thiourea 1:1 adduct (DMSO)
14
Fig. 6. The n.m.r. spectrum of hexamethylenetetramine oxide (DMSO)
15
111.3 Crystal Data (Table 4)





Density (calculated): 1.443 gm/cm3
Density (measured): 1.452 (5) gm/cm3
7.698(5) RCell constants: (a)
12.03(1)(b)
23.09(2)(c)
2139 A3Unit cell volume:




Optimum thickness of the
0.78 mmcrystal for x-ray (2/µ):
lµ):25.6 cm -1Linear absorption coefficient
Total number of electrons
992per unit cell F (000):
Ok for k odd,Systematic absence:
h 0 for odd,
h k 0 for h odd.
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Samples suitable for x-ray study were crystallized
from methanol/ethanol mixture in the form of colorless plates.
Accurate cell dimensions were determined from high-angle reflections
on all three zero-layer Weissenberg photographs calibrated with
NaC1 powder lines and refined by minimizing the sum of the residuals
The linear absorption coefficient (p) of the
crystal was calculated from the equation (24):
where P0= density of the crystal
(µ/p)i= mass absorption coefficient of ith element for wavelength
of radiation used.
(25)
Pi= weight fraction of ith element in the compound
The optimum thickness of the crystal for diffraction
(26)
use can be calculated from the relation
sin2 m - sin2 c
(Cu Ka = 1.5418 )
Topt=2/4
17
111.4. Data collection and data reduction
A crystal of dimensions 0.3mm x 0.3mm x 0.4mm was
used to collect intensity data for 0 k L- 7 k L and h 0 l h 11 l
reflections by the multiple-film equi-inclination Weissenberg
method with Cu k a radiation. A calibrating strip was prepared
by-exposing successive portions of the film to a particular reflection
of typical shape with regular increases in time duration. The
intensities of the reflections were estimated by visual comparison
with the calibrated strip. The following quantities were assumed to
have a linear relationship with the opacity of the film: the time
of exposure, the density of silver, and the radiation absorbed. The
relative intensities measured ranged from about 1 to 10000.
The relationship between the structure factor F/hk1 and
the observed intensity I/hkl of a reflection is expressed by the
equation:
wherex proportionalityconstantor scaleractoLP=Lorentzand.polarizationfactors(27)
Lorentz factor (L) allows for the time spent by a reciprocal
lattice point in crossing the sphere of reflection. For the
equi-inclination Weissenberg case it is given by:
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where 0= angle of reflection
p= equi-inclination angle
Polarization factor (P) is an expression of the polarization which
arises from the difference in reflection efficiency at different
reflection angles. The reason is that the diffracted x-ray beam
is partially polarized by the difference in efficiency of reflectiol
of the electric vector.
Spot shape variation in upper levels may be corrected by the
correction term:
where I/c= measured intensity
I/0= corrected intensity
This factor w can be estimated by the following equation deduced
by Philips based on certain assumptions of the geometry of the
x-ray source and the camera (28, 29)
19
where R/1 = camera radius
R/2= x-ray source pinhole to crystal distance
= the distance in reciprocal lattice units of the
level under consideration to the zero level, and
= the distance in reciprocal lattice units of the point
from the net origin.
20
III.5. Interlayer scaling of intensities
The measured intensities were corrected for
Lorentz-polarization factors and spot-shape variations by a
data-reduction computer program. Absorption and extinction
effects were neglected. The reflection intensities were then
brought to a uniform scale by the least-squares interscaling
procedure of Hamilton, Rollett and Sparks (30), After




The normalized structure factors I E I were
calculated from the set of structure amplitudes I FoI (31):
where fi, foi represent respectively the scattering factors of
the ith atom with and without thermal attenuation. A .is a scal(
factor and B, C are parameters. They were obtained by a least-
squares fit of the intensity data to K-curve(32) by a FORTRAN
IV program: A=0.62, B=2.97, C=2.0.0.: The statistical properties
of the normalized structure factors thus obtained were compared
with theoretical values of the centrosymmetric case (33) in
Table.5.
Table. 5. Comparison of experimental and theoretical. averages








32.0%34.06%I E I > 1.0
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A total of 391 normalized structure factors with
values greater than 1.45 were used as input to the multi-solution
program NNLTAN (6), 2000 unique phase relationships being set
up. Reflections (0,0,14), (0,0,18), (0,8,0), (0,10, 0) and
(0,12,0) were assigned as known phases with an associated probability
of 0.998. The origin fixing reflections were (1,10,1), (2, 3,20)
and (3,11,8), and additional reflections in the starting set were
(2,5,19),(4,6,9), and (8,2,9). Eight self-consistent sets were
set up with absolute figures of merit (6) of 0.939, 0.944.,1.258.%
0.805, 0.692, 0.695, 1.271 and 1.265 respectively.
The set with the figure of merit of 1.271 was
used to generate the E-map using a modified version of the FORTRAN
IV program FORDAP (8). All 15 non-hydrogen-atoms were resolved
and identified by chemical reasoning. The origin was then shifted
from 0,0,0 to 1/2, 0,0 (i.e. from x, y, z to x, y, 1/2-z). The positional
parameters are listed in Table 6.
23
Table 6 Fractional coordinates and interpretation of the
15-most intense peaks (listed in decreasing order




















The positional parameters in Table 6 for all 15
non-hydrogen atoms were used as input for full-matrix least-squares
refinement with the same isotropic temperature factor of B=3.0 Ao2.
The scale factor was given an initial value of 1.0. Three cycles
of isotropic least-squares refinement with the program LALS (7)
written by Ganzel, Sparks, and Trueblood gave a reliability
index R of 0.146.
Further successive cycles of anisotropic refinement
with another program RGLS, a revision and rewrite of Doedens-Ibers
NUCLS4 (9) (10) yielded a R value of 0.107. Inclusion of all
methylene and amido hydrogen atoms with B=5.0 Ao2 gave a final R
value. of 0.099. The function minimized was w(.I F I- o I F cI) 2, the
(34)weighting scheme being-that of Crucikshank (1961)(34) in the form:
where Fmin and Fmax 4.0 and 250.0. respectively.
Scattering factors for non-hydrogen atoms were
taken from International Tables for X-Ray Crystallography
(1974) (35), and that for H from Stewart, Davidson Fj Simpson (1965)(36).
25
III. 8. Crystal and molecular structure
The structure of the molecular adduct as determined. by x-ray














Fig. (7) Atom numbering in hexamethylenetetramine oxide-thiourea (1:1)
Roman numerals refer to the following eauivalent positions




The final atomic positonal and thermal parameters
of the atoms obtained from the last cycle of refinement are
tabulated in Table 7. and Table 8,9. The standard deviations
(37)
enclosed in parenthese were calculated according to the epuation:
where b/jj = jth diagonal element of the inverse matrix on
least-squares
m= number of observations
n= number of parameters
The positions of all methylene and amido H atoms
were generated with the program GHMC (38)(39) and listed in
Table 10.
the bond length and bond angles are listed in Table
11. The standard deviation (a) in parentheses is determined by
where Q, and a1, are a2 the standard deviations
in pnctnnnl parameters of atoms 1 and 2 respectively.
The calculated and observed structure factors
are listed in Appendix A.
27

















Table 8. Anisotropic thermal parameters with e. s. d. 's in parentheses
B22B11 B13B12B333 B23.
0.0002(l)0.0006(4)0.0011(1)0.0050(3) 0.0002 (2)0(1) 0.0139 (7)
0.0001(1)0.0006(2)0.0004(4)0.0013(1)0.0035(3)0.0135(7)N(1)
-0.0001(1)-0.0025(5) 0.0003(3)0.0015(1)0.0184(10) 0.0065(4)N(2)
-0.0016(5) 0.0001(1)0.0001(2)0.0012(1)0.0181(10) 0.0063(4)N (3)
0.0003(2)0.0005(3)0.0012(5)0.0017(1)0.0168(10) 0.0063(4)N (4)








0.0006(1)0.0004(3)0.0014(1)0.0192(10) 0.0053(4) -010002 (5)N(5)
-0.0020(6) 0.0004(2)0.0010(3)0.0015(1)0.0167(10) 0.0070(4)N (6)
*The thermal parameters are of the form:
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Table 9. Thermal parameters of hexamethylenetetramine oxide-thiourea (1: 1) x10
0480 0431 0475 -0055 -0127 0134 S(1)
0419 0363 0306 0027 -0017 0033 0(1)
0406 0257 0362 0018 0054 0010 N(1)
0552 0474 0407 -0117 -0022 -0008 N(2)
0544 0464 0317 -0073 -0005 0019 N(3)
0504 0459 0455 0058 0049 0045 N(4)
0577 0388 0369 -0008 -0034 0079 N(5)
0503 0515 0414 -0094 -0091 0053 N(6)




0435 0319 0498 0120 -0056
-0026 C(3)
0701 0565 0376 -0169 0101 -0103 C(4)
0592 0542 0450 0082 -0010 0123 C(5)
0471 0657 0674 -0058 -0091 -0042 C(6)
0341 0381 0375 0010 0078 0055 C(7)
30























1.473(9)N(2)- C(4)N(1)- C(1)- 1.525(8)
1.483(10)N(2)- C(6)1.515(8)N(1)- C(2)
1.501(9)N(3)- C(4)1.502(8)N(1)- C(3)
1.469(9)N(3)- C(5)1.452(9)N (2)- C (1)
1.471(9)1.469(8) N (4)- C (5)N(3)- C(2)
1.493(9)1.469(8) N (4)- C (6)N(4)- C(3)
Around quartenary N atom (average O-N-C=110.5, C-N-C=108.4)
C(1) -N(1) -C(2) 107.7(5)0(1)-N(1)-C(1) 112.1(4)
C(1) -N(1) -C(3 108.3(5)O(1)-N(1)-C(2) 109.8(4)
C(2) -N(1) -C(3 109.2(5)O(1)-N(1)-C(3) 109.7(4)
Around tertiary N atoms (average C-N-C=108.5)
109.1(5-C (4) -N (3) -C (5)C(1) -N(2) -C(4) 108.9 (6)
C(3) -N(4) -C(5) 107.7(5C(1)-N(2)-C(6) 109.3(5)
C(3) -N(4) -C(6) 107.1(5C(4)-N(2)-C(6) 108.1(6)
C(5)-N(4)-C(6) 109. 3 (5C(2)-N(3)-C(4) 109.0 (5)
C(2)-N(3)-C(5) 108.4(5)
Around methylene C atoms (average N-C-N ==111.4)
111.4 (5)N (2) -C (4) -N (3)N(1)-C(1)=N(2) 110.7(5)
N(3)-C(5)-N(4) 112.7 (5)N(1)-C(2)-N(3) 109.6(5)
112.3(5)N(2)-C(6)-N(4)N(1)-C(3)-N(4) 111.4(5)
(b) Thiourea
121.3 (4)S(1)-C(7)-N(S)S(1)-C(7) 1.692 (6)
121.3(4-1N(5) -C(7) S(1)-C(7)-N(6)1.356(8)
1.360(8)





0(1) ...N(5)/i-C(7)/i 125.6(4)0(1) ...N(5)/i 2.904 (7)









The measured dimensions of the two molecular components in
hexamethylenetetramine oxide-thiourea (1:1) (CH/2)/6/N/4/O. (NH/2) 2/CS (Table
11) agree well with corresponding values in orthorhombic thiourea (40,
41) and in other molecular complexes of hexamethylenetetramine (19, 20)
The thiourea molecule is planar within experimental error.
The equation of the least-squares plane (42) (43) (44) containing S (1),
C(7), N (S) and N(6) reads: -0.6619X+ 0.2964Y+ 0.6885Z= 0.0898
where X, Y, Z are cartesian coordinates in referring to the cell axes,
Distances of plane-defining atoms from the least-squares plane are
0.002, 0.005, 0.005 and 0.005 R respectively.
Attachment of an 0 atom to the (CH/2/)/6/N/4 skeleton causes drastic
modification to cage geometry. The three types of C-N bonds disposed
differently with respect to the N-oxide functional group are markedly
differentiated. Moving away from the quartenary N atom, the C-N bonds
vary in the order of long-short-normal (Table 11) relative to the
observed length in crystalline (CH/2)6/N/4/(45) (Fig. 8). Group 1 bonds,
involving the formally positive quartenary N(1) atom, have an average
























Fig. 8. Structure of HMT and HMTO
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length of 1.463(9) oA. Groups 3 bonds, being most remote from the N-oxide
group have an average length of 1.483(9)oA Based on C13 -H coupling
,
constants, Haaks, Miller Ej Tyssee (1964) (46) have shown that the
electronegativity of N in (CH3)3 NO is nearly the same as that N+ in.
(CH3)3 N. The N-0 bond in N-oxides is thus highly polar. In
hexamethylenetetramine oxide, the formally positive N(l) atom induces
the cabon atoms C(l), C(2) and C(3) to rehybridize so as to shift more
P character into their hybrid atomic orbitals towards it (47) In
accordance with the concept of isovalent hybridization, these three
methylene carbons will direct enhances s character into their remaining
hybrids towards N(2), N(3) and N(4) and the hydrogen atoms. These effects
account for the long Group 1- C-N bonds in the proximity of the N-oxide
group and the shortness of 'the Group 2 bonds. Group 3. bonds, being
farthest from the polar N-oxide group, are virtually unaffected by the
perturbation and agree closely with the mean C-N bond length in
hexamethylenetetramine and its molecular adduct (17) Similar
perturbation of ring geometry, in the form of bond alternation, by an
exocyclic 0 atom has been observed for cyclo-heptasulfur oxide (48)
and cyclo-octasulfur oxide (49)
In the present adduct, the 0 atom and NH2 groups
are connected by O...H-N hydrogen bonds, with a mean length of
2.913(7) Ao (Table 11), to form corrugated layers normal to c.
Neighboring layers are related by the c glide, and a stereoview of
the stacking of three consecutive hydrogen-bonded layers is shown in
Fig. 9. The (CH2)6 N4 groups jut out from both sides of each layer and
Fill up the space between neighboring layers (Fig. 9). In the hydrogen-
bonding scheme, 0(1) of the (CH 2) 6N40 molecules makes use of all its
three lone pairs in.accepting protons from three thiourea molecules, but
none of the three tertiary N atoms is involved. In turn, each' thiourea
molecule is hydrogen-bonded to the 0 atoms of three neighboring
hybridization is assumed for the amido N(CH2)6N40 molecules. If sp2
atoms, then all-three O...H-N hydrogen bonds with 6° will be linear
(Table 11). Although the remaining N-H bond in each thiourea molecule
appears to point. in the general direction of the S atom of another
thiourea molecule (Fig. 10), detailed consideration shows that the
N(6)-H...S(1) system fails to meet the accepted geometrical criteria
for hydrogen bonding involving nitrogen. and sulfur (50)
The present structure is in many ways similar to that
of (CH 2)6 N 4 O.H 2 0 2.H 2 0 (Fig. 11) (20) Both are characterized by a
stacking of hydrogen-bonded layers normal to c and related by the c
glide normal to b. For.'the (CH2) 6N40 .molecule in either adduct,
hydrogen bonding occurs exclusively at the formally negative 0 atom,
so that the (CH2)6N4 moiety is relegated to a space-filling role.- This
situation is in marked contrast to that of hexamethylenetetramine-thiourea
1:2), (15) in which all four tertiary N atoms are involved in hydrogen(
bonding, the two types of molecular components are linked by N...H-N and
S...H-N hydrogen-bonds to form corrugated layers normal to b, and the
neighboring layers are related by the c glide normal to b.
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Stereodrawing (51) showing the molecular packing ofFig. 9.
(CH2)6N4O.(NH2)2CS viewed approximately along a towards
the origin of the unit cell at the lower left corner. The
oxygen atoms are distinguished by their darker shades.
38
Fig. 10 Stereodrawing of three concecutive hydrogen-bonded layers
of (CH2) 6N40. (NH2) 2CS viewed along c. The oxygen atoms are
shaded, and the protruding (CH2)6N4 groups have been omitted
for the sake of clarity.
Fig. 11. Stereodrawing of three consecutive hydrogen-bonded layers
of (CH2) 6N4O.H202 .H20 viewed along c. The (CH2) 6N4 groups
have been omitted for the sake of clarity.
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IV. -THE STRUCTURE OF TRI METHYLSULFON I Uhl SULFATI
IV. 1. Introduction
As compared with oxygen, the most striking feature of sulfur
is its ability to exist in a wider range of oxidation states and to form
bonds with up to six other atoms. The steric and conformational aspects
of sulfur chemistry have been comprehensively reviewed (Laur, 1972) (1).
.The most common species in which sulfur forms three pyramidal
single bonds is the sulfonium ion, R 1 R 2 R 3 S+. Surprisingly, although
organic sulfonium compounds are plentiful, only (CH3)3 S I (Zuccaro and
McCullough., 1959) (S2) and (CH 3)2 (C 6 H 5) S+C10 4 (Lopez-Castro and Truter,
1964) (53) have their crystal' structure determined in detail. The crystal
structure of anhydrous sulfuric acid was determined in the space group
C2/c (Pascard-Billy, 1965) (54). A recent refinement has confirmed that
the H?SO4 molecule is twisted about the crystallographic two-fold axis,
resulting in a reduction in molecular aymmetry from mm2 to 2' (Yu Mak,
1978) (S5). In the present work, trimethy7.sulfonium sulfate was prepared
and studied to provide further data on the stereochemistry of sulfur.
The compound is of interest since it contains both pyramidal 3-coordinate
and tetrahedral 4-coordinate S(II).
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IV. 2. Preparation and characterization of trimethylsulfonium
sulfate
Preparation
Trimethylsulfonium sulfate was prepared from the reaction of
trimethylsulfonium iodide and silver sulfate. 7 gm (3.4 mmoles) of
trimethylsul fonium iodide and 5.3 gm (1.7 mmoles) of silver sulfate were
dissolved separately in the minimum amount of water. The solutions were
mixed with stirring and then set aside until precipitation of silver
iodide was complete. The latter was filtered off in the cold, and the
filtrate was concentrated by vacuum evaporation at room temperature. The
products was obtained in the form of colorless prisms, with melting point
212-213. The crystals were very hygroscopic and should be stored under
hexane in a desiccator. The density of the product as determined by the
-3




(a) Elemental analysis (Table 12)
Element Experimental Calculated
(wt%) (wt%)
Carbon c 28.44 28.78
Hydrogen H 7.49 7.25
Oxygen 0 25.47 25.55
Sulfur s 38.60 38.41
(b) Nuclear Magnetic Resonance (Fig. 12)
The n.m.r. spectrum of trimethylsulfonium sulfate in D/2/0 gave
a singlet at
(c) Infrared Spectrum (Fig. 13)
The i. r. spectrum of trimethylsulfonium sulfate (KBr disc)




1065m, 1043s, 984m and 942m
727m and 647m
618s
Fig.. 12. The n.m.r. spectrum of trimethylsulfonium sulfate
(in D20)
Fig. 13. The i.r. spectrum of trimethylsulfonium sulfate
(KBr disc)
43













Unit cell volume: 1149.8
4Number of molecules per unit cell (Z):
Crystal system: Monoclinic
C2/cSpace group:
Optimum thickness of the crystal for
0.36mmx-ray (2/ ):
56.4 cm -1Linear absorption coefficient ( )
Total number of electrons per unit cell
F(000): 536
Systematic absence: h k for h+ k= odd
h 0 for odd
(h= odd)
0 k 0 for(k= odd)
IV. 4. Data collection and data reduction
Roughly spherical crystals of diameter 0.5mm were used for
X-ray measurements. They were sealed in thin-walled Lindemann glass
capillaries filled with paraffin wax. (For method of crystal mounting
for hygroscopic crystals, refer to p.6). Unit-cell dimensions were
determined from high-angle reflections on all three zero-layer
Weissenberg photographs calibrated with NaCl powder lines and refined
by minimizing the sum of the residuals I sin 0- sin20 The
intensity data for 0 k I- 10 k. and h 0 ,e- h 104 reflections were
collected by the multiple-film equi-inclination Weissenberg method with
Cu K a( A= 1.5418 ) radiation. The visually estimated intensities
were corrected for Lorentz and polarization factors, and for absorption
by a crystal sphere with ,CSR=1.7 (57). A set of scaled structure
amplitudes was derived, which, after reduction, consisted of 745
independent observed and 533 unobserved reflections.
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IV. 5. Structure analysis and structure refinement
The observed structure amplitudes F/o were first converted to
E (31) using the equation in p.21. The constants obtained from a
K-curve (32) program are A= 2.03, B= 3.40 and C= 2.00. The
statistical properties of E are tabulated in Table 14. Scattering
factors for neutral atoms were taken from International tables for
X-Ray Crystallography"
Table 14.. Comparison of experimental and theoretical averages and










The number of I E J values greater than 1.1 was 380. They were
used as input to the multi-solution program MULTAN (6) which determined
the signs. The number of phase relationships found was 2000.
Reflection (8, 0, -10) was assigned as known-phase with an
associated probability of 0.990. The origin fixing reflections were
(4, 10, -5) and (1, 11, -1) and additional reflections in the starting
set were (4, 8, -3)_, (2, 2, 8) and (0, 2, 10). Eight self-consistent
sets were set up with absolute figures of merit of 0.898, 0.608, 1.192,
0.834, 0.834, 1.205, 0.621 and 0.909 respectively. The set with the
figure of merit of 1.192 was used to generate the E-map, which first
showed two S atoms, one lying in the special 2-fold position 4(e), and
the other in a general position. The initial R value was 0.341, and a
three-dimensional electron-density map based on the phases of the S atoms
revealed the remaining 5 non-hydrogen atoms. The positional parameters
are listed in_ Table 15.
The positional parameters in Table 15 for all the' seven non-
hydrogen atoms were used as input for full-matrix least-squares refine-
ment with an initial isotropic temperature factor of B= 3.0 2 After
3 cycles of isotropic least-squares refinement with the program LALS (7),
the reliability index R decreased to 0.112. Successive cycles of
. anisotropic least-squares refinement with program RGLS yielded a final
R factor of 0.101 and a featureless difference map. The Fmin and
Finax in the weighting scheme of Cruickshank were 4.0 and 250.0 respectively,
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Table 15. Fractional coordinates and interpretation of the
7 most intense peaks (listed in decreasing order











IV.6. Crystal and molecular structure
The structure of the compound as determined by X-Ray analysis
is shown in Fig.14. The final positional and thermal parameters of
the atoms obtained from the last cycle of refinement are tabulated in
Table 16. and Table 17. respectively. The interatomic distances and
bond angles are listed in Table 18. A table of observed and calculated
structure factors is given in Appendix B.
Fig.14. Atom numbering of the asymmetric unit.
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Table 17. Anisotropic temperature factors with their estimate
standard deviations
Atom 231312332211
00 0.0002(2)0.0078(2)S(l) 0.0081(2) 0.0074 (2)
-0.0076(7)
-0.0050(8) 0.0067(8)0.0166 (9)0(1) 0.0225(12) 0.0148(8)
0.0372(20) 0.0049 (12: 0.0044 (130.0147(10)0(2) 0.0425 (22) 0.0499(25)
-0.0014(2) 0.0006(2)0.0014(2)0.0106(2)0.0107(2)S(2) 0.0110(3)
-0.0003(7)






Table 18. Interatomic distances and bond angles
S(1)-O(1) 1.430(8) A 0(1)-S(1)-0(1)1i 112.9 (6)°
S(1)-0(2) 1.395(14) 0(2)-S(1)-0(2)1i 110.4 (12)
S(2) -C(1) 1.784(10) 110.4(5)0 (1) -S (1) -0 (2)
S(2) -C(2) 1.774(9) 0(1)-S(1)-0(2)i 106.4(6)
S(2)-C(3) 1.792(10) 102.2(4)C (1) -S (2) -C (2)
3.437(8) 1.01.8(4)S( 2). 0( 1) C(1)-S(2) -C (3)
S(2) ...0(l) 3.361(8) C(2)-S(2)-C(3) 100.7(4)
i -x,y,1/2-z ii -x, 1-y, 1-z
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IV. 7. Discussion
The space group .C2/c as determined from the systematic absences
and intensity statistics (Table 12) is confirmed by the structure analysis.
Fig. 16 shows a stereo view of the structure, which is composed of
a packing of pyramidal (CH3)3S+ and tetrahedral SO42- ions. The average
S-C bond length is 1.783(9) A. Though shorter than typical Csp3- S
2.A(51),it agrees well with the corres-distances within range 1.80- 1.82
Ponding value of 1.771(4) A in (CH3)2SO2 (58) The S (l)- 0(l) and
S(l)- 0(2) bond lengths, measuring 1.430(8) and 1.396 (14) A respectively,
are much shorter than the usual S-0 distances of 1.391(8) A in (H2N)2SO2 (61)
and 1.40S(3) A in SO2F2 (62)
The sulfate group lies on a crystallographic diad axis. Remarkably,
the S(l) - 0(1) bond-is appreciably longer than the S(l)- 0(2) bond. In
valence-bond terminology this means a considerable localization of negative
charges on 0(1) and 0(1)i. This interpretation is supported by the following
considerations. First of all, 0(1) has close contacts of 3.361(8) and 3.437(8)A
with the S(2) atoms of two neighboring sulfonium ions, whereas 0(2) has none.
The strong interactions. between S(2) and 0(l) deforms the sulfate group,
reducing its molecular symmetry from 43m:to 2. Secondly, 0(l) has smaller
thermal parameters as compared with 0(2) (Table 17) in consonance with the
fact that 0(2) is not influenced by the sulfonium ions and hence moves more
freely. Thirdly, the proximity of 0(1) to S(2) is consistent with the smaller
average C-S (2) -C angle of 101.8(4)° as compared with the corresponding angle of
103° in both trimethylsulfonium iodide (52) and dimethyphenylsulfonium
perchlorate (53). However, there is no obvious explanation as to why the
0(1)-S(1)-0(2) angle is significantly larger than the 0(l)-S(1)-0(2)i angle.
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In most crystalline sulfates studied to date, the sulfate group
retains its idealized 43m geometry with S-0 bonds in the range 1.47-
1.48 9.. However, the literature does contain several reports of deformed
sulfate groups. For example, the Raman spectrum of. aqueous In2 (SO4) 3
has been interpreted .in terms of a 3mm sulfate species (63) In the
crystalline state, distortion of the sulfate group-by surrounding ligands
has been reported in Li 2 SO 4 H 2 0 (59). Furthermore, careful analysis of
S-0 bond distances in a number of hydrated inorganic sulfates has revealed
that the shorter S-0 bonds have either fewer or more distant neighboring
ligands (59) In' the present structure., the sulfonium ions induce charge
localization in each sulfate group, deforming it in a way analogous to the
effect of hydrogen bonding on the sulfuric acid molecule in the anhydrous
solid(54) (Fig.. 16) in which the H 2 SO 4 molecule is twisted about the
crystallographic two-fold axis, resulting in a reduction in molecular
symmetry from mm2 (C2v) to 2 (C2)..- If 0(l)-is associated with its-
the crystal structure may be described as a packing of
2:1 ionic aggregates corresponding to the chemical formula (Fig. 15).
neares s (2) atom,
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Fig. 15. Stereoscopic view of the structure along b. The a axis
points upwards, the b axis points towards the reader, the
c axis points to the right, and the origin of the unit
cell is at the lower left corner. The closest contacts
between S(2) of (CH3)3S+ cations and 0(1) of SO42- anions
are indicated by thinner lines.
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Fig. 16. Stereodrawing of three consecutive hydrogen-bonded layers
viewed along c of anhydrous sulfuric acid. Hydrygen bonds
are indicated by thinner lines.
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V. THE STRUCTURE OF BIS (O-BROMOMETHYLBENZYL) DISULPUK
V. 1. Introduction
Recently it has been shown that treatment of 5,7,12,14-
tetrahydrodibenzo[ C.,h ] [ 1,6 ]dithiecine (I) with-an equimolar quantity of
pyridinium hydrobromide perbromide in dry tetrahydrofuran at 0°C yielded a
major product with stoichiometry of C/16/H/16/Br/2/S/2, whose molecular weight by
mass spectrometry corresponding to the incorporation of one molar
equivalent of Br 2 into. the starting material' (Chan, Au Mak, 1978)(64).
The n .m. r. spectrum of the product displayed two distinct sets of
methylene protons at 3.85 and 4.65, which appeared to indicate complexation
at one of the sulfur atoms. Formulation .(IIb) seemed reasonable. by
analogy to the halosulfonium salt structure of the 1:1 thiolane-bromine
adduct (Allegra et al., 1970) (65), whereas (IIc) would resemble the
sulfurane structure observed for the chlorine complex of bis(P-chlorophenyl)
sulfide (Baenziger et al., 1969) (66) The crystal was thus studied by
X-ray analysis, and the correct structure is found surprisingly to be (IIa).





















Preparation and characterization of bis (o-bromomethylbenzyl)V.2
disulfide
Bis (o-bromomethylbenzyl) disulfide was synthesized from the reaction of
5, 7,12,14-tetrahydrodibenzo [c,h] [1, 6] dithiecine and an equimolar quantity
of Ppridinium hydrobromide perbromide in dry tetrahydrofuran at 0°C by Chan,
Au Mak (64) The product was recrystallized from carbon tetrachloride
forming off-white prisms with melting point 113-115°C. The density of the
3
product determined by the flotation method in KI solution was 1.695 gm/ cm3.
The elemental analysis satisfied the stoichiometry of C16H16Br2S2 (Table 19).
The n.m. r. spectrum of bis (o-bromomethylbenzyl) disulfide displayed
two distinct sets of methylene protons at 3.85 and 4.65.




















1683.5 A3Unit cell volume:
4Number of molecules per unit cell (Z):
MonoclinicCrystal system:
P21/cSpace group:
Optimum thickness of the crystal
0.225mmfor x-ray (2/u):
88.7 cm-1Linear absorption coefficient(µ):
856Total number of electrons per unit cell F(000)
O k O for k= oddSystematic absence:
h 0 for = odd
O 0 for =odd
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V. 4. Data collection and data reduction
Accurate unit-cell parameters were determined by a weighted
(w = tan 0) least-squares fit of the value of 14 reflections. Using
a spherical crystal ground to a diameter of 0.3mm, the intensities of
3062 unique reflections with 0=68° were collected at.the University
of Surrey on a Siemens four-circle diffractometer with Cu Ka radiation
(r= 1.5418 A). The data were corrected for Lorentz and polarization
factors but not for absorption. A total of 471 reflections were
classified as "unobserved" based on the criterion I/o(I)< 2.58 and
omitted from the analysis.
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V. S. Structure analysis and structure refinement
The constants A, B and C were obtained from "K-curve" (32) as
50.22, 3.38 and 3.00 respectively. The statistical properties of |E|(31) (31)
obtained are tabulated in Table 21.
Table 21. Comparison of experimental and theoretical averages and










The bromine atoms in this molecule act as heavy atoms in
the asymmetric unit and are located from a Patterson (67) map. The
peaks from such a map, with coordinates (i) 0.230, 0.500, 0.050 (ii)
0.290, 0.500, 0.330 (iii) 0.510, 0.000, 0.370 gave the initial
positional parameters of the two bromine atoms. The initial R value was
0.569, and a three dimensional electron density map based on. the phases
of the bromine atoms-revealed the two sulfur atoms, and the R value.
dropped to 0.41. Successive cycles of structure-factor calculations and
Fourier syntheses revealed finally the 16 carbon atoms.
These 20 non-hydrogen atoms were then used as input for full-
mati least-squares refinement with an initial isotropic temperature
factors of B= 3.0 oA 2 After 3 cycles of structure-factor calculations
with the program LALS (7), the reliability index R decreased to 0.16.
Further cycles- of anisotropic least-squares refinement with program
RGLS yielded a R factor of 0.054. Inclusion of methylene and aromatic
hYdrngen atoms with B= 5.0 oA2 gave a final R value of 0.052 and a
feat'.eless difference map. The Fmin and Finax values in the weighting
scheme of Cruickshank were 4.0 and 250.0 respectively.
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V. 6. Crystal and molecular structure
The structue of the molecule as determined by X-Ray analysis is
shown in Fig. 17.. The final positional and thermal parameters of the
atoms obtained from the last cycle of refinement are tabulated in Table 22.
and Table 23-24 -respectively. The interatomic distances and bond angles are
listed in Table 25. The positions of the methylene and aromatic H atoms
listed in Table 26 were generated by Program GHMC. A table of observed and
calculated structue factors are in Appendix C.
C(3)(
-[(21
I31, C141(2) rttiCI4) C(8)C(5)C(I),C18) 'J BRII)c(6)cis)
*t6) LRlll
v(7)44(7) s(l)CI14)




Fig. 17. A stereodrawing and atom numbering of the bis(0-bromomethylbenzyl)
disulfide molecule.
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0.0012(1)0.0029(l) 0.0016(1)0.0062(l)Brl 0.0019 (1)0.0894 (5)
-0.0003(l)0.0025(l)0.0691(4) 0.0005 (1) 0.0009 (1)Brl 0.0034 (1)
-0.0024(l) 0.0019(1)0.0012(l)0.0018(1)0.0033(1)Si 0.0372 (6)
0.0008(l)0.0016(1) 0.0012(2) 0.0012(1)0.0387(6)0.0033(l)S2
-0.0001(4)0.0005(6) 0.0011(1)0.0378(23) 0.0016(1)0.0031(2)C1
-0.0.001(5)0.0006(7) 0.0011(2)0.0030(2) 0.0523(30) 0.0022(l)C2
-0.0005(6)0.0608(35) 0.0020(1) 0.0020(8) 0.0005 (2)0.0038(3)C3
0.0008(5)0.0451(29) 0.0018(1) 0.0010(8) 0.0006 (2)C4 0.0054 (3)
-0.0005(7) 0.0003(5)0.0015(2)0.0408(26) 0.0019(1)0.0053(3)C5
-0.0017(4)
-0.0008(6) 0.0010(1)0.0035(2) 0.0339 (22) 0.0015 (1)C6
-0.0022(4)
-0.0023(7) 0.0011(1)0.0416(25) 0.0019(1)C7 0. 0032 (2)
0.0018(5)0.0475(28) 0.0017(1) 0.0009(7) 0.0010(2)0.0042(3)C8
-0.0013(4)
-0.0012(6) 0. 0013 (1)0.0378(23) 0.0017(1)0.0033(2)C9
0.0009(4)0.0018(1) 0.0018(6) 0.0011(1)C10 0.0036(2) 0.0394 (25)
-0.0005(5) 0.0010(1) 0.0003(4)0.0333(21) 0.0016(1)C11 0.0027(2
-0.0019(6) 0.0011(1 -0.0003(4)0.0342(22) 0.0016(1)C12 0.0031(2
0.0029(5)0.0017(2)0.0026(2) 0.0025(7)C13 0.0038(3) 0.0452 (28)
0.0037(6)0.0009(20.0006(9)0.0022(l)C14 0.0038(3) 0.0696 (39)
-0.0021(8) 0.0007(5)0.0010(20.0665(36) 0.0016(1)C15 0.0041(3)
-0.0024(7) -0.0009(5)0.0014(1)0.0464(28) 0.0017(1)C16 0.0041(3)
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Table 25. Bond lengths (A) angles ( ) ane tneir esa's
Br(l)-C(8) 1.967(6) Phenyl ring 1 Phenyl ring 2
Br(2)-C(10) 1.989(6)
S(1)-S(2) 2.025(2) C(1)-C(2) 1.408(7) C(16)-C(11) 1.413(7)
S(1)-C(7) 1.834(6) C(2)-C(3) 1.394(9) C(11)-C(12) 1.394(6)
S(2)-C(9) 1.836(5) C(3)-C(4) 1.374(9) C(12)-C(13) 1.394(7)
C(1)-C(8) 1.502(8) C(4)-C(5) 1.386(8) C(13)-C(14) 1.398(9)
C(6)-C(7) 1.507(6) C(5)-C(6). 1.406(8) C(14)-C(15) 1.372(10)
C(9)-C(12) 1.509(6) C(6)-C(1) 1.394(7) C(15)-C(16) 1.403(9)
C(10)-C(11) 1.503(7)
C(1)-C(8)-Br(1) 109.4(4) C(1)-C(2)-C(3) 120.5(5) C(11)-C(12)-C(13) 119.2(4)
C(11)-C(10)-Br(2) 109.7(4) C(2)-C(3)-C(4) 119.8(5) C(12)-C(13)-C(14) 120, 7(5)
C(7)-S(1)-S(2) 103.8(2) C(3)-C(4)-C(S) 120.3(6) C(13)-C(14)-C(15) 120.4(6)
S(1)-S(2)-C(9) 104.3(2) C(4)-C(5)-C(6) 121.0(5)
C(14)-C(15) -C(16) 119.9(6)
C(6)-C(7)-S(1) 107.1(4) C(5)-C(6)-C(1) 118.8(4) C(15) -C(16)-C 11 119.8(5)
S(2)-C(9)-C(12) 113.2(3) C(6)-C(1)-C(2) 119.5(4)
C(16)-C(11)-C(12) 120.0(4)
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An ORTEP (11) plot of the molecular structure with atom numbering is
shown in Fig. 17. The molecular dimensions of bis(o-bromomethylbenzyl)(68)
disulfide (Table 25) corresponds closely with that of dibenzyl disulfide
(69) The average S-S, S-Csp3, Br-Csp3, Car-Csp3 (ar=aromatic) and
Car Car bonds of 2.025 2 1.835 (5), 1.978(6), 1.505(6) and 1.395(6)A
respectively are all normal. The torsion angle C(7)-S (1)-S (2)-C(9) (Table
29) of 89.4° agrees with the theoretical value of 90°for optimum -overlapping of
the filled p orbitals on one S atom with empty dx2-y2 and dz2 orbitals on the
other (70). The torsion angle C-S-S-C lies in the middle of the range
90- 10° found in most organic disulfides (71, 72) (Table 27). Both phenyl
rings, each with its two exocyclic C atoms, are planar within experimental
error (Table 28). Unlike dibenzyl disulfide, which possesses a two-fold
rotation axis (69) (73-75), the two substituted benzyl groups in the present
molecule are oriented very differently with respect to the disulfide linkage.
As expected from steric repulsion, each o-bromomethyl group lies in a plane
approximately perpendicular to its phenyl ring (Table 28). The S(2)-C(9)-
C(12) angle of 113.2° is unusally large and may be partly due to the adopted
molecular conformation (Fig. 17). It is interesting to note that the
C(3)-C(4) and C(14)-C(15) bonds, which are farthest away from the ring
substituents, have significantly shorter lengths.
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Formamidium disulfide Foss, Johnson
89.22.04(1)
dibromide monohydrate Tvedten (1958) (76)
Potassium barium Foss, Johnson
89.02.04(2) (1965) (77)hexathionate








2.06(2) 90.5 (1970) (79)disulfide
(68)
2.02(1) 90.5 Lee Bryant (1969)Dibenzyl disulfide
Van Dijk E Visser
(69)
(1971)




Table 28. Equations to planes
Plane equations are expressed. in the form AX+ BY+ CZ= D, where X, Y, Z
are atomic coordinates in referred to va, b, c, and D is the origin-to-
plane distance in A
DCBAAtomsPlane
C(1), C(2), C(3), C(4), C(5), C(6), 0.3270 -0.7377 -0.5908 -7.2195
1
C(7),C(8)
-0.9666 -0.2139 -0.1416 2.5467Br(1), C(1), C(8)2
C(9), C(10), C(11), C(12), C(13), -0.7045 -0.7090 -0.0331 -3.12233
C(14),C(15),C(16)
0.6341 -0.3220 -0.7031 -2.7538Br(2), C(10), C(11)4
Angles between planes: 1-2, 94.3° 3-4, 101.3° 1-3, 71.9°
Distances of atoms from planes (x103 A)
Plane •1: C(l), -3; C(2), 13; C(3), -15; C(4), 7; C(5), 0; C(6), 3;
C(7), -2; C(8), -1; Br(l), -1855; S(l), 1747.
Plane 21: C(9), 21; C(l), -5; C(11), -10; C(12), -11; C(13), -14;
C(14), 0; C(15), 11; C(16), 8; Br(2), -1840; S(2), 1694.
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C(1) C(6) C(7) S(1) 92.3
C(5) C(6) C(7) S(1)
88.5
C(6) C(7) S(1) S(2) -175.6
C(7) S(1) S(2) C(9) -89.4







C(12) C(11) C(10) Br(2) -78.8
Br(2) C(10) C(11) C(16) 102.2
*For the four atoms 1, 2, 5, 4 illustrated below, the torsion angle T is
defined as the angle between the projections of bonds 1-2 and 3-4 onto a
plane perpendicular to the line (2)-(3).










A stereoplot of the molecular packing viewed along b is shown in
Fig. 18. All intramolecular contacts correspond to normal val der Waals
separations (Table 30).
Fig. 18. A stereodrawing showing the molecular packing viewed approximately
along b towards the origin of the unit cell at the lowest left
corner.
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Table 30. Intramolecular contacts correspond to normal van der Waals
seuarations
Br(2) -C(11) 2.869(5)Br(1) -C(1) 2.838 (4)
S (2) -C(12)S (1) -C(6) 2.798 (4)2.694 (5)
3.038(5)S(2)-C(7)3.050(5)S (1) -C (9)
Phenyl ring 1
C(1) -C(3) 2.433(8)C(1) -C(5) 2.410(8)
C(2) -C(4) 2.395(9)C(1) -C(4) 2.792(8)
2.765(9)C(2) -C(6) 2.420(7) C (2) -C (5)
C(3) -C(6) 2.803(7)C(5) -C(3) 2.393(8.)
C(4) -C(6)
Phenyl ring 2
C(11)-C(13)C(11) -C(15) 2.404 (8)2.436(8)
C(12) -C(14) 2.426(8)C(11) -C(14) 2.788(8)




APPENDIX A. Calculated and, observed structure factors of hexamethylene-
tetramine oxide-thiourea (1:1) adduct.
(Each column contains values of h kL, 1OF 0 1OF
Reflections with structure amplitudes marked with
asterisks were unobserved and were given intensity




40 0 1 12 4 23 27* 69 0 10 50 0 41270 -1400 4 24 299 326 0 10 60 0 6 228 93
4 25 127 27 0 10 70 0 8 268 -308 4 26 63 66 0 10 8
0 0 10 377 -349 6 204 - 290 0 10 90 0 12 681 -741
808 -903 0 10 100 0 14 642 982
2 51* 02 0 110 0 16 510 -492
3 82* -8 0 10 120 0 18 973 -1200
4 155 0 0 10 130 0 21) 31* 21 ,. 5 370 270 0 10 140 0 ?2 367 365 6 6 214 -110 0 10 150 0 24 199
-1 1 1 287 189 0 10 160 0 26 112 125 173 156 0 10 170 2 0 353 -207
8 0 630 -610 0 10 180 2 1 505 -342
10 28* -12 0 10 190 2 2 020 583 8 6 11 266 179 0 10 202 3 1328 -1406
f, 17 170 -1 2 0 10 210 2 4 394 0 6 13 454 461 0 10 220 2 5 866 -1084
78* 30 0 12 02 6 150 99
6 15 533 -502 0 12 10 2 7 484 -4511
6 16 159 31 0 12 20 2 8 293 254 0 6 17 31 32 0 12 30 2 9 848 747 0 6 18 72* 68 0 12 40 20 10 248 -192 6 10 60* 30 0 12 52 11 441 -386
0 6 20 182 -199 0 12 60 2 12 278 209 0 6 21 81 58 0 12 70 2 13 560 -441
0 6 2? 177 -131 0 12 A0 2 14 00 -l5 f, r, 73 11n -111 v 12 (4
0 2 15 21'2 156 0 6 70 0 1? 1 0
0 2 10 269 201 0 6 25 41* 30 0 12 110 2 17 230 -170
26, 10* -50 0 1 2 120 2 10 114 0 8 6 905 1087 0 12 130 2 19 210 101 0 8 1 400 618 0 12 140 2 20 290 -234
,1? 3 2r,1 0 1? 150 2 21 301 225 25* 29 0 12 160 2 22 199 -40
4 524 -49 0 12 170 2 23 290 270 0 5 164 -137 0 12 180 2 24 100 -107
0 8 6 27* -400 12 180 2 25 88 7 27 17 0 14 00 2 20 21* 30 0 8 0 364 322 0 14 10 4 0 907 -115
195 -155 0 14 20 4 104 -251
10 554 -530 0 14 3
0 4 6 111 244 255 0 14 40 4 3 10. 41 0 8 12 62* -47 0 14 54 4 502 474 0 8 13 215 -202 0 14 40 4 5 135 40
0 8 14 323 302 0 14 70 4 6 512 -580
0 8 71? 0 140 4 7 347- 3U6 0 8 16 232 -225 0 14 00 4 8 277 -230
n f 17 95 7Q(! 1 4 100 4 9 341 ?x° f G 1? ?55 -21.0 0 14 110 4 11, 454 413 1) 1 206 -2E,1 0 14 1U 4 11 175 -1o3
f,°• 26 64 -h? 0 14 13G 4 12 1A1.- 92
f• R 21 113 -1?n 1 0 70 4 13 126 -124
n r• 2? ?nn?? , 1 G L0 4 14 396 -354
n t 23 1,13 111 10 4 15 261 217
) A 24 44 -5Q 1 fi 80 4 1a 211 r, 1k0 0 s, 25 11* 04 1 0 1O0 4 17 37' -ASS
0 1 00 r, 672 7 1 0 1?0 4 1 354 2 fo, C, 0 10 1 65*, 1 (1 140 4 19 9769
n 1n? 213 -20' 1 C 160 4 2U 33F- 527, 426 -3..G 1 1 F00 4 ?1 3, -1 C: 1n
76
0 20 327 305 1 3
0 ?2 37A 3o9 1 3 154 136 1 5 21 101 87
0 ?44 94 11? 1 3 10 153 -66 1 5 2? 24* -3
0 ?A 40+ -75 1 3 11 23* -66 1 5 23 9f, 83
1 361 -313 1 3 1? 3 7 310 1 5 24 20* -6
[ 371 3c,R I 3 1' 1 7v -1 35 f 1 5 ?5 1 S. 6
3 351 301 1 3 1a 13? -1 1 f 1 6 1 22* 1 1
4 5? -` 7 1 3 1 5 hn -11,3 6 2 151 73
5 665 -872 1 3 1 t' 3 1 P. 291 1 6 3 63A -676
6 34F. -2`S 1 1 17 27+ 1 n 1 h 4 25? -216
7 245 174 1 3 1R 217 -210 1 6 5 20 198
n 100 01,0 1 3 In- 21* 6 6 22 192
' 370 -3k)4 1 3 20• 314 -3n3 1 6 7 34? 351
1) 197 110 1 3 21 26+ 15 1 n 9 90, -75
11 1)? 1.1 1 3?? 1 7h 1 e,1 1 6 0 95 R3
12 1 ° 139 1 23 74* 3? 1 6 1f 26* -52
1 3 506 4'4 1 3 24? 3•- 1 6 11 526 -537
14 /15 1hh% 1 3 25 ?1+ c 1 n 1? 106 124
15 200 1 , 1 4 1 ASS 45 1 r 13 ?6P ?49
16 74 4R 1 4? 1?1h -12,,? 1 6 14 164 -127
17 127 66 1 4 62 -4 1 6 1r. 19f, 169
1 h 1,14 -1 tP? 1 4 4 268 -25,3 1 6 1 6 20* 34
19 77 3 77 1 1. S 11k' -234 1 6 17 20P. -185
?0 231 -?4n 1 1. 502 545 1 6 18 111 -104
71 170 -171 1 4 7 170- RR 1 6 1 163 158
1 2'9' 150 130 1 t. Q 512 -4?1 1 6 ?0 113 -118
1 ?3 24* -3.0 1 4 0 172 -1-?7 1 6 21 157 142
1 24 2{* -11 1 4 1° ?71 -230 1 6 22' 104 98
1 25 21* 15 I 1 4 11 136 P7 1 1 23 21* 5
1 ?c, 55 4- 1? 533 510 1 6 24 10* 38
2 1 1704 -1 P'15 1 6 1 z 1?o -0 1 6 25 112 -1 53
2 2 443 -433 1 4 14 170 -143 1 7 1 .106 80
2 3 101? 11her 1 4 15 ?8* 1r) 1 7? 501 -571
2 4 500 516 1 4 16 378 -37A 1 7 3 211 -193
2 5 8A 91 1 4 17 ?9* ?1) 1 7 4 236 169
? n 441 -45b 1 4 1R 2ri 10 1 7 5 124• -86
2 7 724- -F3? 1 4 10. 97 -70 1 7 6- 25* -22
2 34A 296 II 1 1• 20 ?t 3 267 1 7 7 170 146
2 9 411 343 1. 4 21 16F 175 1 -7 F. ?56- -205
1 2 14) 313 -215 1 1.?? ?6* -46 1 7 9 204 -1 Q9
? 11 °23 724 1. L 23 24* 25 1 7 10 27* 35
2 12 131 -'99 1 24 23* -34 1 7 11 100 97
2 13 324 -251 1 4 2S 63+ 57 1 7 12 97* -82
2 14 310 234 1 5 1 6Qr, 51'1 1 7 13 20* -11
2 15 351 -300 1 5 2 ?41 -201 1 7 14 144 134
2 16 295 -?58 1 5 z 337 -2rOA 1 7 15 227 235
2 17 571 556 1 5 4 260 -263 1 7 16 223 -218
? 13 191 -170 1 5 5 2?.7 145 1 7 17 28* -9
2 19 35, 321 1 S 1. ?9t, 2F 8 1 7 1,4 137 136
2 2n 144 -120 1 7 47,8 -46,1 1 7 19 87 -78
2 21 361 -365' 1 S ?59 -242 1 7 ?0 194 210
2 22 1()j tit 1 r, 1 Mi3 172 1 7 21 86 87
'2 23 80 90 1 S 10 63* 39 1 7 22 103 -113
2 ?-4 K 66 1 S 11 134 134 1 7 23 AA -91
2 ?5 100 113- 1 1? 26* 17 1 7 24 34* 39
.3 1 23P. 296 1 5 13 7 -)'1 1 7 ?5 13* -2
3 2 697 61 1 14 27+ -3A 1 8 1 186 151
15 -?7* -17 1 2 103* 213 3 7R -37 13 4 400 -375 1 S 16 139 -111 1 8 3 195 -180
3 5 37A 34A 1 5 17 107 -1n0 1 ri 4 255 -262
3 h 75 -53 1 5 1 a8 101 1 8 5 191 -172
n. c.c c 10 1 10 -1 /.A 1 A A L L L .479
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8 7 231 232 1 10 20 140 163 1 14 5 17* -1
8 8 297 294 1 10 21 112 -105 1 14 4 16* 45
8 9 191 -101 1 10 22 38* 37 1 14 7 130 180
8 10 117 02 1 11 1 125 -112 1 14 8 15* -31
8 11 27* -37 1 11 2 151 120 1 14 9 14* -32
8 12 295 -370 1 11 3 202 200 1 14 10 15* 46
8 13 27* 00 1 11 4 70* -4 1 14 11 11* -115
8 14 174 171 1 11 5 27* 149 2 0 0 1394 -1577
8 15 27* -16 1 11 0 102 -92 2 0 2 243 -154
8 16 93 94 1 11 7 27* -3 1 0 4 656 837
8 17 97 -82 1 11 0 120 187 1 0 6 820 -914
8 18 71 -05 1 11 0 26* 30 2 08 717 -787
8 19 23* -25 1 11 10 81 78 2 0 10 686 832
8 20 22* -34 1 11 11 115 -113 2 0 12 531 641
8 21 203 218 1 11 12 24* 17 2 0 14 510 -540
8 22 189 204 1 11 13 24* 15 2 0 16 75 96
8 23 16* -7 1 11 14 22* 3 2 0 18 380 385
8 24 80 103 1 11 15 154 -153 2 0 20 83 -73
8 25 0* 20 1 11 16 42 43 2 0 22 26* -9
9 1 50* -76 1 11 17 78 76 2 0 24 23* 21
9 2 107 -102 1 11 13 104 -107 2 0 26 127 130
9 3 20* 1 1 11 10 64 67 2 1 0 517 546
9 4 55* 1 11 20 75 -90 2 1 1 363 397
9 5 1,5t -147 1 11 21 4* -1('? 2 1? 4?? -426
1 Q 6 13? -9 S 1 1? 1 99 -07? 1 3 114 93
9 7 ?,7* 11 1 1' 2 107 -2n? 2 1 4 670 899
A 221 221 1 1? 13`9 144 2 1 5 62A -804
70,* -c ? 1 1 4 2 P 21 3? 1 6, 371, 397
U 10 1 3. 1 •in 1' 1 7 S 24* -69 2 1 7 534 575
1` 11 7?+ r,1 1 1' 1. 155 134 2 1 h 169 -186
1` 12 ?7* 11 1 1? 7 6?. -/,3 2 1 9 773 924
1 0 1 i A 17Z 1 1? ?3. -1t. 2 1 10 63 127
1 0 1 4 ?f,* -1 P. 1? 2? 3F.? 1 1 1 31S 250
1 0 1 5 1 03,. 14 1 17 1 )9 -1 nn 2 1 1? 611 -666
1 2S* _24 1 1? 11 21* 26 2 1 13 ?13 -164
1 0 1 7? .* 6 1 1% 1? 1 70 1 °•5 2 1 14 29n -284
1 1n 101 -111 17 1'• 1`* -33 2 1 15 ?c* 13
1 4 1ti 64* 56 1 17 14 1R s. 2 1 16 26* 1
1 9 20_ 100* 1 1 1? 15 52 -7x 2 1 17 26* -5
1•`) ?1 76 -71. 1 1' 1t. 97 -1 n5 2 1 1R 26* 38
1 9 22 15* -1 1 1? 17 53 2 1 19 36? -398
1 0 ?3 1? -33 1 1? 1r' 10* 31 2 1 20 26* -13
1 9 24`,• 0 i 13 1 57 i6 2 1 21 26* 17
1 10 1 54? -5C 1 1 1 2 51 n3?- 1 22 25* -2
1 1O 2 z4 -?2F• 1 13 3??* ?4?. 1 23 146 129
1 10 3 1Q1 117 1 1'. 4 98 -'S 2 1 24??* 35
1 1 0 4 1 1.( -d0 1 1 S ?1* -4? 1 25 74 -70
1 10 5 24? 2.31 1 1' 54 64 2 1 26 1 44
1 1 0 6 269 ?`o7 1 1 3' 45 -56 2? 0 59n 622
1 10 7 237 -3UA 1 1: R9 -AF 2 2 1 S73 -644
1 10 tS 144 -12A 1 1 3 40 5 i 2 2 2 476 -477
1 1 0 9 151 150 1 1 z 1 .1 1 6* -17 2 2 3 X91 -713
10 10 113 -1115 13 11 17* 14? 2 4 161 101
1 10 11 32.0. 327 1 1 s 1? 1(,*? 6 2? 5 535 593
1 10 12 12? 11A 1 13 13 14 -76 2 2 6 20* -23
1 10 13 206 -201 1 13 14 13* 3 2? 7 216 -203
1 10 14 7? 64 1 1' 15 11* -37 2.? 8 424 -435
1 10 15 25+ -17 17 2 2 9 inn 270
1 10 1 9? -1u3 1 14 1 1f* 0114 2 2 1C0 31A ?31
1 10 17 231 207 1 14? 64 -r i 2 2 11 205 183
1 10 18 100 -131 1 1t. 3 13? -13P 2 2 12 151 -115
1 10 19 181 170 1 14 4 17*-? 2 2 13 66* -22
2 2 16 151 96 2 4 24 182 -174 2 7 8 65* 28
2 2 15 87 -48 2 4 25 19* -55 2 7 9 246 235
2 2 16 116 -95 2 5 0 251 -138 2 7 10 28* 45
2 2 17 376 -344 2 5 1 623 680 2 7 11 81 45
2 2 18 76 -69 2 5 2 141 -82 2 7 12 120 116
2 2 19 414 452 2 5 3 608 -584 2 7 13 20* 592 2 20 215 202 2 5 4 274 -251 2 7 14 109 86
2 2 21 26* -43 2 5 5 440 467 2 7 15 69* 50
2 2 22 96 95 2 5 6 345 355 2 7 16 28* -57
2 2 23 147 -151 2 5 7 223 -193 2 7 17 27* 15
2 2 24 22* 37 2 5 8 186 198 2 7 18 26* 4
2 2 25 76 91 2 5 9 72 -64 2 7 19 168 -176
2 3 0 273 303 2 5 10 220 -227 3 7 20 126 134
2 3 1 297 -205 2 5 11 218 195 2 7 21 22* -71
2 3 2 10* 6 2 5 12 106 -75 2 7 22 78 -85
2 3 3 470 -542 2 5 13 147 133 2 7 23 67* 44
2 3 4 220 162 2 5 14 129 91 2 7 24 38* -36
2 3 5 287 2/9 2 5 15 191 -151 2 7 25 17* -3
2 3 6 127 -84 2 5 16 27* 46 2 8 0 57 -47
2 3 7 154 -103 2 5 17 287 -302 2 8 1 25* 9
2 3 8 27* -19 2 5 18 74* -39 2 8 2 116 -1112 3 9 494 -474 2 5 19 314 363 2 8 3 56* -16
2 3 10 255 205 2 5 20 117 114 2 8 4 373 411
2 3 11 244 175 2 5 21 24* 12 2 8 5 26* 23
2 3 12 78 *57 2 5 22 23* 14 2 8 6 260 -257
2 3 13 251 252 2 5 23 47 -85 2 8 7 122 119
2 3 14 233 -221 2 5 24 86 -88 2 8 8 310 -321
2 3 15 176 -154 2 5 25 88 116 2 8 9 161 -154
2 3 16 27* -8 2 6 0 666 -514 2 8 10 336 391
2 3 17 73 -75 2 6 1 649 770 2 8 11 27* 31
2 3 18 183* -91 2 6 2 192 132 2 8 12 97 67
2 3 19 190 170 2 6 3 641 742 2 8 13 195 208
2 3 20 199 -101 2 6 4 173 133 2 8 14 138 -120
2 3 21 26* 35 2 6 5 286 -217 2 8 15 61* -50
2 3 22 111 118 2 6 6 142 -191 2 8 16 74 -76
2 3 23 23* -8 2 6 7 184 142 2 8 17 75 71
2 3 24 21* 17 2 6 8 178 187 2 8 18 108 107
2 3 25 19* 41 2 6 9 328 306 2 8 19 22* -8
2 4 0 1192 -1321 2 6 10 25 -244 2 8 20 21* -27
2 4 1 535 -510 2 6 11 66* -29 2 8 21 19* 39
2 4 2 335 -264 2 6 12 135 129 2 8 22 67 -67
2 4 3 21* -14 2 6 13 220 -198 2 8 23 14* 15
2 4 4 477 -416 2 6 14 28* 27 2 8 24 40* 46
2 4 5 22* 35 2 6 15 363 395 2 8 25 3* -99
2 4 6 547 622 2 6 16 191 -192 2 9 0 330 -338
2 4 7 23* -11 2 6 17 198 173 2 9 1 264 272
2 4 8 398 468 2 6 18 216 222 2 9 2 130 149
2 4 9 153 147 2 6 19 319 -366 2 9 3 27* 14
2 4 10 433 -514 2 6 20 25* 36 2 9 4 240 289
2 4 11 26* -22 2 6 21 140 -94 2 9 5 284 -300
2 4 12 128 102 2 6 22 22* -10 2 9 6 106 -74
2 4 13 110 125 2 6 23 20* 29 2 9 7 260 266
2 4 14 224 207 2 6 24 18* 11 2 9 8 75* 55
2 4 15 130 -133 2 6 25 15* -5 2 9 9 300 383
2 4 16 120 108 2 7 0 261 -163 2 9 10 27* -28
2 4 17 60* 70 2 7 1 59 -45 2 9 11 101 83
2 4 18 80* 63 2 7 2 155 -106 2 9 12 27* -92 4 19 110 123 2 7 3 285 244 2 9 13 193 -190
2 4 20 242 267 2 7 4 111 -125 2 9 14 216 -239
2 4 21 26* 29 2 7 5 209 -188 2 9 16 137 -133
2 4 22 25* -29 2 7 6 121 95 2 9 16 137 -133
2 4 23 23* -23 2 7 7 64* 15 2 9 17 23* 3
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2 9 18 186 186 2 12 12 64 -65 3 1 16 27* 18
2 9 19 233 -231 2 12 13 39 -48 3 1 17 169 161
2 9 20 96 -73 2 12 14 101 133 3 1 18 95 57
2 9 21 53* 46 2 12 15 15* -5 3 1 19 57* 17
2 9 22 13* -8 2 12 16 13* -38 3 1 20 120 92
2 9 23 10* 53 2 12 17 11* 31 3 1 21 133 -125
2 10 0 145 -152 2 12 18 6* -125 3 1 22 50 -50
2 10 1 28* 44 2 13 0 96 180 3 1 23 23* 21
2 10 2 122 69 2 13 1 92 -89 3 1 24 45* -44
2 10 3 151 -159 2 13 2 21* -47 3 1 25 19* 41
2 10 4 107 47 2 13 3 104 -110 3 1 26 155 202
2 10 5 263 269 2 13 4 117 136 3 2 1 286 -312
2 10 6 75 -61 2 13 5 102 111 3 2 2 20* -34
2 10 7 121 183 2 13 6 89 103 3 2 3 60 -60
2 10 8 137 -130 2 13 7 19* 0 3 2 4 141 -106
2 10 9 116 -134 2 13 8 47 46 3 2 5 405 -399
2 10 10 120 126 2 13 9 110 -126 3 2 6 102 75
2 10 11 296 205 2 13 10 16* -29 3 2 7 680 828
2 10 12 127 117 2 13 11 15* 65 3 2 8 210 -148
2 10 13 25* 48 2 13 12 14* -20 3 2 9 125 -122
2 10 14 154 -172 2 13 13 12* 33 3 2 10 291 262
2 10 15 81 -79 2 13 14 11* 55 3 2 11 133 -111
2 10 16 22* 33 2 13 15 8* -111 3 2 12 118 119
2 10 17 20* -34 2 14 0 142 -135 3 2 13 94 78
2 10 18 19* -17 2 14 1 70 50 3 2 14 28* -15
2 10 19 82 89 2 14 2 16* 1 3 2 15 138 139
2 10 20 15* 18 2 14 3 139 168 3 2 16 29* 21
2 10 21 54* -53 2 14 4 91 *3 3 2 17 29* -32
2 10 22 7* 31 2 14 5 44 -48 3 2 18 28* 40
2 11 0 27* -9 2 14 6 42 30 3 2 19 28* 38
2 11 1 27* 2 2 14 7 14* 0 3 2 20 101 108
2 11 2 27* -43 2 14 8 29 -39 3 2 21 122 97
2 11 3 63* -32 2 14 9 98 120 3 2 22 106 -98
2 11 4 170 179 2 14 10 10* -13 3 2 23 23* 44
2 11 5 27* 25 3 0 2 538 -600 3 2 24 21* 19
2 11 6 69* 48 3 0 4 254 221 3 2 25 103 -105
2 11 7 108 -88 3 0 6 323 -283 3 3 1 67 46
2 11 8 26* 28 3 0 8 23* 90 3 3 2 533 -575
2 11 9 130 -142 3 0 10 425 452 3 3 3 340 -35
2 11 10 60 65 3 0 12 27* -47 3 3 4 312 248
2 11 11 24* -32 3 0 14 210 185 3 3 5 23* 25
2 11 12 178 -170 3 0 16 383 -373 3 3 5 23* 25
2 11 13 58 62 3 0 18 131 159 3 3 7 315 293
2 11 14 120 -114 3 0 20 142 152 3 3 8 213 -223
2 11 15 20* 16 3 0 22 117 -113 3 3 9 200 191
2 11 16 19* -18 3 0 24 76 70 3 3 10 297 -273
2 11 17 17* 0 3 0 26 18* 41 3 3 11 239 -221
2 11 18 15* 4 3 1 1 382 -412 3 3 12 460 513
2 11 19 56 59 3 1 2 145 -113 3 3 13 210 194
2 11 20 8* -26 3 1 3 553 599 3 3 14 166 -153
2 12 0 181 207 3 1 4 114 -50 3 3 15 110 -81
2 12 1 109 -11 3 1 5 233 224 3 3 16 348 -327
2 12 2 107 -99 3 1 6 455 509 3 3 17 186 -190
2 12 3 24* 23 3 1 7 288 225 3 3 18 152 143
2 12 4 107 -116 3 1 8 806 -987 3 3 19 92 80
2 12 5 23* -34 3 1 8 56 24 3 3 20 58* 44
2 12 6 120 209 3 1 10 524 -541 3 3 21 119 103
2 12 7 58 -62 3 1 11 207 -113 3 3 22 61* -48
2 12 8 70 56 3 1 12 510 590 3 3 23 27* 42
2 12 9 128 151 3 1 13 434 -375 3 3 24 20* -46
2 12 10 95 -103 3 1 14 26* -28 3 3 25 140 -147
2 12 11 10* -11 3 1 15 181 -166 3 4 1 258 -210
3 4 2 753 944 3 6 14 01 -71 3 9 2 254 -245
3 4 3 316 207 3 6 15 183 -174 3 9 3 303 303
3 4 4 231 197 3 6 16 117 93 3 9 4 241 237
3 4 5 87 52 3 6 7 29* -34 3 9 5 67* 40
3 4 6 302 -251 3 6 18 28* 45 3 9 6 127 -138
3 4 7 143 -126 3 6 19 175 -174 3 9 7 128 131
3 4 8 669 758 3 6 20 82 -76 3 9 8 77 -67
3 4 9 203 170 3 6 21 23* 2 3 9 9 28* -22
3 4 10 243 238 3 6 27 21 12 3 9 10 147 -129
3 4 11 20* -13 3 6 23 19* -1 3 9 11 137 -133
3 4 12 20* -16 3 6 24 16* 0 3 9 12 27* -3
3 4 13 101 72 3 6 25 13* 52 3 9 13 177 -194
3 4 14 160 -233 3 7 1 120 -101 3 9 14 88 83
3 4 15 161 -152 3 7 2 452 435 3 9 15 78 -76
3 4 16 332 331 3 7 3 222 192 3 9 16 123 -111
3 4 17 30* 15 3 7 4 210 -197
3 9 17 169 169
3 4 18 29* -48 3 7 5 121 83 3 9 18 102 92
3 4 19 132 132 3 7 6 194 -156
3 9 19 18* -26
3 4 20 346 -374 3 7 7 332 -330 3 9 20 97 98
3 4 21 160 -184 3 7 8 299 320 3 9 21 76 -75
3 4 22 24* 19 3 7 9 87 75 3 9 22 11* -67
3 4 23 22 32 3 7 10 179 164 3 10 1 108 52
3 4 24 20* -39 3 7 11 283 294 3 10 2 30* -21
3 4 25 18* -21 3 7 12 380 -421 3 10 3 123 -112
3 5 1 67* 74 3 7 13 110 -119 3 10 4 108 110
3 5 2 481 512 3 7 14 77 -74 3 10 5 30* -51
3 5 3 309 -355 3 7 15 120 -113 3 10 6 233 -232
3 5 4 25* -7 3 7 16 234 236 3 10 7 278 308
3 5 5 372 383 3 7 17 27* 36 3 10 8 90 89
3 5 6 234 -222 3 7 18 85 -88 3 10 9 77 -64
3 5 7 250 272 3 7 19 25* 40 3 10 10 97 81
3 5 8 26* -25 3 7 20 62 -50 3 10 11 113 -89
3 5 9 80 -74 3 7 21 98 -111 3 10 12 85 -83
3 5 10 50* -10 3 7 22 83 80 3 10 13 72 -40
3 5 11 69 -41 3 7 23 16* 28 3 10 14 24* -16
3 5 12 336 -353 3 7 24 35 -36
3 10 15 96 89
3 5 13 218 -192 3 7 25 8 83 3 10 16 21 -35
3 5 14 104 115 3 8 1 125 86 3 10 17 61 -58
3 5 15 28 -45 3 8 2 215 -202 3 10 18 76 69
3 5 10 247 249 3 8 3 135 -127 3 10 19 65 -43
3 5 17 148 -130 3 8 4 159 -149 3 10 20 13 -17
3 5 18 27 4 3 8 5 185 190 3 10 21 7 87
3 5 19 26 32 3 8 6 197 179 3 11 1 74 67
3 5 20 90 -95 3 8 7 76 -72 3 11 2 78 -92
3 5 21 250 254 3 8 8 269 -304 3 11 3 201 -199
3 5 22 22 4 3 8 9 111 96 3 11 4 111 106
3 5 23 143 -155 3 8 10 81 37 3 11 5 28 -46
3 5 24 53 55 3 8 11 81 49 3 11 6 170 174
3 5 25 15 -26 3 8 12 126 117 3 11 7 112 106
3 6 1 437 388 3 8 13 121 -115 3 11 8 312 -307
3 6 2 317 271 3 8 14 63 -47 3 11 9 26 70
3 6 3 239 107 3 8 15 27 64 3 11 10 152 -145
3 6 4 183 -174 3 8 16 159 -161 3 11 11 108 -112
3 6 5 190 107 3 8 17 62 -54
3 11 12 153 157
3 6 6 82 -55 3 8 18 73 81 3 11 13 107 106
3 6 7 127 -89 3 8 19 83 -57 3 11 14 20 -38
3 6 8 70 70 3 8 20 124 132 3 11 15 103 100
3 6 9 29 -48 3 8 21 17 -9 3 11 16 17 -46
3 6 10 128 107 3 8 22 43 -52 3 11 17 84 -9
3 6 11 130 -101 3 8 23 12 21 3 11 18 53 63
3 6 12 30 29 3 8 24 6 12 3 11 19 8 -14
3 6 13 157 -149 3 8 1 229 -192 3 12 1 64 -52
81
3 12 2 110 111 4 1 12 100 184 4 3 21 50 -51
3 12 3 24* 37 4 1 13 230 231 4 3 22 70 81
3 12 4 62 60 4 1 14 200 153 4 3 23 98 109
3 12 5 24* 17 4 1 15 307 -340 4 3 24 130 -127
3 12 0 74 -07 4 1 16 05 -107 4 3 25 14* -2
3 12 7 22* 13 4 1 17 103 123 4 4 0 166 140
3 12 8 22* 38 4 1 18 109 -131 4 4 1 176 132
3 12 9 21* 26 4 1 19 55* 29 4 4 2 64 36
3 12 10 20* 41 4 1 20 25* 20 4 4 3 26* 1
3 12 11 10* 6 4 1 21 23* 22 4 4 4 147 86
3 12 12 18* -65 4 1 27 153 155 4 4 5 151 -127
3 12 13 16* 11 4 1 23 110 -116 4 4 6 390 419
3 12 14 15* -32 4 1 24 140 -143 4 4 7 20* -8
3 12 15 13* -50 4 1 25 10* 24 4 4 8 347 314
3 12 10 10* 57 4 1 20 12* 35 4 4 9 180 161
3 13 1 20* 37 4 7 0 113 -07 4 4 10 335 -362
3 13 2 110 126 4 7 1 22* -37 4 4 11 20* -63
3 13 3 64 -57 4 7 2 117 110 4 4 12 384 -405
3 13 4 20* -29 4 7 3 107 131 4 4 13 270 -243
3 13 5 10* -11 4 7 4 23* -7 4 4 14 78 -73
3 13 0 10* 7 4 7 5 130 -95 4 4 15 86 72
3 13 7 82 105 4 7 6 24* 16 4 4 16 20* -39
3 13 8 17* 6 4 7 1 65 60
4 4 17 20* 5
3 13 9 16* -30 4 7 8 105 84 4 4 18 28* 1
3 13 10 15* -14 4 7 8 407 425 4 4 19 27* -22
3 13 11 60 -94 4 7 10 177 151 4 4 20 25* -23
3 13 12 12* -17 4 7 11 87 -55 4 4 21 23* 17
3 13 13 10* 63 4 7 17 78* 17 4 4 27 21* -23
3 14 1 15* 2 4 7 13 225 -104 4 4 23 10* 0
3 14 2 113 117 4 2 14 209 -107 4 4 24 17* -4
3 14 3 104 133 4 2 15 28* -8 4 4 25 14* 4
3 14 4 14* -30 4 2 16 28* 24 4 5 0 319 -330
3 14 5 13* 25 4 2 17 28* 33 4 5 1 289 281
3 14 0 13* -08 4 2 18 27* -36 4 5 2 126 85
3 14 7 73 -90 4 7 19 27* -18 4 5 3 292 292
3 14 8 57 50 4 7 20 25* -46 4 5 4 26* 9
4 0 0 376 410 4 2 21 89 -88 4 5 5 328 -312
4 0 2 255 -206 4 2 22 22* 1 4 5 6 251 -263
4 0 4 90 -112 4 2 23 20* 11 4 5 7 271 -300
4 0 0 173 150 4 2 24 18* 14 4 5 8 291 -319
4 0 8 226 175 4 2 25 10* -31 4 5 9 122 105
4 0 10 217 107 4 3 0 769 869 4 5 10 341 371
4 0 12 240 -236 4 3 1 324 409 4 5 11 373 -424
4 0 14 53* 35 4 3 2 450 -470 4 5 12 244 256
4 0 16 76 35 4 3 3 146 146 4 5 13 185 -166
4 0 10 24 -77 4 3 4 68 45 4 5 14 110 -108
4 0 20 27* -8 4 3 5 199 -201 4 5 15 267 305
4 0 22 93 88 4 3 6 413 466 4 5 16 193 191
4 0 24 20* -11 4 3 7 257 -235 4 5 17 133 121
4 0 26 112 -127 4 3 8 26* -30 4 5 18 25* 30
4 1 0 348 341 4 3 0 292 300 4 5 19 24* -49
4 1 1 272 -241 4 3 10 201 -176 4 5 20 22* -36
4 1 2 108 -95 4 3 11 305 -283 4 5 21 21* 17
4 1 3 138 -101 4 3 12 371 -374 4 5 22 104 -114
4 1 4 320 -305 4 3 13 320 -362 4 5 23 100 131
4 1 5 237 201 4 3 14 160 132 4 5 24 77 84
4 1 0 125 08 4 3 15 313 317 4 5 25 10* -55
4 6 0 90 96
4 6 1 214 -202
4 3 16 87 -744 1 7 203 105
4 1 8 245 259 4 3 17 20* -4
4 6 2 28* -244 3 18 138 -1494 1 9 537 -624
4 1 10 245 -243 4 3 19 26* 25 4 6 3 28* 24
4 6 4 176 -1574 3 20 182 1704 1 11 186 100
82
4 0 5 211 167 4 8 18 20* 2 4 11 15 15* 25
4 6 h 170 134 4 8 10 10* -10 4 11 16 13* -40
4 6 7 231 -210 4 8 20 10* -20 4 11 17 0* 04
4 6 8 268 270 4 8 21 13* -3 4 12 0 21* -51
4 6 9 482 -563 4 8 22 10* 43 4 12 1 21* -18
4 6 10 169 -153 4 8 0 749 286 4 12 2 21* 38
4 6 11 20? -1')1!.^ 1 71%) -23(, 4 12 3 21* 15
4 6 1 2 16? -142 4 2 1h-j -1 47 4 1? 4 21- 27
4 6 1 3 25? 276 4 n 2-1' 1 ri 4 1 2 5 20* -24
4 n 1 4 77* 70 4 Q 4 1 53 -1 37 4 1 2 6 2n* -17
4 e 15 2a* -3S 4 S 1G,f 1s'6 4 12 7 19* 3
4 6 1o 27* 1A 4 C 6 2' 4.0 4 12 8 19* -35
4 6 17 2n* -S 4 7 72 -4? 4 12 4 60 60
4 0 1h 25* -3? 1, P 130 14? 4 12 10 16* 10
4 6 1 tor) KS 1, rj ?35 -27A 4 1? 11 57 -66
4 6 2U 2?* -41 4 11' 1114 -02 4 12 12 14* 5
4 6 21 6P 5R 4^ 11 67* 44- 4 12 13 5 -63
4 6 ?I. 17+ 32 4° it 1?0 -111 4 12 14 1n* -84
4 6 ?3 15* -25 4 n 13 18A- 1Q3 4 13 l 51 -49
4 6 ?4 1?* -4 4 n 1 2?.? 2? 2 4 13 1 9R 99
4 7 0 466 -531 4 0 1' 1S3 -144 13 2 17* -7
4 7 1 27r) -274 4 n 16 S3 -4R 4 13 3 SR 51
4 7 2 251, ?92 4 17 19* 53 4 13 4 65 55
4 7 3 79 -64 4 n 1A 59- t,S 4 13 5 90 -100
4 7 4. 6r,* 3? 4 Q 1n 74 7:s 4 13 6 15* -34
4 7 5 233. ?17 4 n 2n 12 26 4 13 7 57 -56
4 7 h 250 -2h8 1. n 21 A -40 4 13 R 87 -107
4 7 7 7 t 57 4 16 r 1 04 6 R 4 1 3 4, 40 43
4 7 8 3n* 37 1. 16 1 ?0* ?5 4 13 10 1n* 92
4 7 9 3n* -3? 4 1f- 2 ?h* -4t, -4 13 11. 7* -104
4 7 1 It 3n+ -1 0 4 1 n 28* SS!. 1 4 n 1 n* 1 09
4 7 11 12P yA 4 1C 4 2P* -31i 4- 14 1 1n* 10
4 7 12 131. 114 4 1^ 5 ?A* 1? 4 14 2 1n* -50
4 7 13 7s* 51 4 1() 1, 26* -.1 4 14 3 0* 13
4 7 14 RP -05 1. 10 7 27* 5 4 14 4 R* -88
4 7 15 131 -114 4 1.1 27* -15 4 14 5 6 -10
4 7 1 o 1 1? raA 4 '10 0 2h+-?? 5 0 2 131 -1 R5
4 7 17 134 -137 4 10 11'- 77 7k 5 0 4 262 25h
4 7 16 17? 12 1. 10 11 24* -1,5 5 0 h 26* 20
4. 7 19 1 n1 93 4 1 n 1?. ?3* 5 s h 327 -333
4 7 ?0 1 44 -1 4,4 4 1 n 17, 22* -30 5 0 10 65* 36
4 7 21 17* 3? .4 1'' 14 21* -IV 5 0 1? 238 -223
4 7 22 1S* -13 4 100 15 19* 7 5 0 14 269 218
4 7 ?3 9n -143 4 1.1 16 1A* 14 5 0 16 114 -107
4 A 6 RR -20 1. 1n 17 1d* 41 5 0 1% 7n* 9
4 8 1 144 11(7.. 4 1r, 1f'. 13+ -17 5 0 20 9? 7R
4 R 2 2P.* -34- 4 1r 10 10* -23 5 0 2? 146 -148
4 8 3 2'•* -2% 4 11 n 1P2 15A 5 0 24 11? 118
4 A 4 121 -109 4 11 1 ?32 277 5 1 1 215 174
4 8 5 66 50 6 11? 20 -19 5 1 2 193 197
4 R r)1 -o8 1, 11 3 2o* -33 5 1 3 293 -303
4 6 7 2P* 11 4 11 4 1h5 -13') 5 1 4 86 R0
4 R 6 63+ 64 4 11 S 101 _AA 5 1 5 24* -28
4 R 4 134 -148 4 11 6 76 6? 5 1 6 340 -386
4 8 10 9? 65 4 11 7 85 94 5 1 7 33n 362
4 6 l l 27+ -5 4 11 P. 66 5 5 1 8 308 297
4 R 12 27* 7 1. 11 23* 31 5 1 9 RR -82
4 8 13 ?t• -42 4 11- 1 152 -1 SS 5 1 10 9n 79
4 R 14 25* 13. 4 11 11 52 4R 5 1 11 361 -407
4 A 15 24+ 0 4 11 1? 90* 3Q 5 1 1? 277 -240
4 R 10 60 70 4 11 13 124 -14A 5 1 13 194 184
4 3 1 1 21* -14 4 11 1 1. 85 Q 1 5 1 14 13 3 91
83
6 16 2S* -22150 1175 1 15 123 125 5, 1 7 7 4 5 74 5 20* -55 1 10 60 35 6 18 22* 124 4 220 1705 1 17 108 -123 6 19 57 -444 5 220 -2005 1 10 25 * -21 5
6 20 18* 194 4 210 1085 1 19 24* 5 6 21 84 -854 7 222 2575 1 2 133 -133
22 13* 284 a 240 -2175 1 21 116 141 5 6 23 R* 610 89 -65 1 22 98 96 5
4 10 482 -525 7 1 216 1955 1 ?3 17* -5
7 2 277 -2824 11 234 -2105 1 14 6 70`
7 3 117 -1144 12 1?S 1175 1 25 10* -70
7 4 2211 2144 13 189 1645 2 1 102 -58 7 5 74 -524 14 142 585 2 2 25* -46
7 6 147 975 2 3 25* -1 4, 1 5* 14
7 7 253 25545 2 4 26* 35
7 8 30* 234 17 )7* ?75 2 5 221, -161 7 9 116 -1124 1• 7S* -475 2 ti 27. -58
7 10 20* 234 10 4* 17
7 11 227 -2094 20 20* 75 2 7 371 3 51 5 2 o 71 7
7 12 12R 1204 21 20+ 75 2 9 140 -108 7 13 27* -24 22 18* 3 55 2 1: 101 -90
7 14 26• 31/.? 1 5* 75 2 11 107 -105
4, 24 93 -141 7 15 25* 555 2 1 2 17. -1 67 7 16 127 -1315 1 260 -2615 2 13 96 80 7 17 7R -715 2 23O -105 2 14 2,3* -20
7 1K 92 81142 1425 2 15 2P.* 7 19 89 -1004 214 1615 2 16 27* 31
7 20 52 635 147 -1265 2 17 115-` 9 7 21' 10 1 1,39S 332 33S5 2 18 26* -5
S 372 -413 7 22 7* .-1295 2 19 1? 1 n R 1 2A* -14S 80 3K5 2 20 23* 14 n 2 2R* -4S (0 213 1R2_5 -2 53* 25 8 3 2R* -315 10 2h* -N5 2 22 57 52 8 4 93 -475 11 3?5 3545 2 ?3 17* -?4 R 5 hR .72
1T 233 2425 2 ?4 14* -2R
It, 9A R75 2 ?5 1 * -5 13 77* 3 R
8 7 116 -95S 14 ?7* -475 3 1 26 -?47 R 8 86 -505 15 ?6* -21)5. 3? 134 353 8 Q 74 -73S 16 160 -156S 3 3 1Ro 133 8 111 76 5717 144 153'5 3 4 23P. -236 8 11 103 915 1R 22* -115 3 5 27* -7
8 1? 2S* -16S 19 R15 3 c, 165 -156 R 13 8? -R25 3 7 26R -276 5 2n 10* 20
R 14 2?* 7c 21 149 -1475 3 t 1Rn -167
8 15 67 725 2? 78- 305 3 9 2A* 1 P. 8 16 2n* -6S 2 P5 1r45 3 10 R5 -79
8 17 56* 435 24 5* -1045 3 11' 34 153
8 18 16* 8f, 1 70 425 3 12` 170 -150 8 1Q 14* -28I, T 30* -315 3 13 14() -14A R 2( 11* -263 30* 415 3 14 137 11x3
6, 4 30* -35 9 .1 15? 1135 3 15 27* -9
9 2 203 190I, S 30* 1?5 3 10 744 244 9 3 220 -218
'S 210 21 65 3 17 172 165 9 4 170 -1506, 7 44R -5505 3 16 6A -54
R 96 -78 9 5 27* 555 3 10 23* 30 9 6 26* -289 120 1 1 .t5 3 20 22* -32
9 7 1411 1155 3 21 20* -17 I, 10 203 4
0 8 70 615 6 11 268 2425 3 22 113 108 9 9 25* -235 3 23 15* -16
9 10 102 885 3 24 51 54 9 11 16o -1615 3 25 R* 9 12 9R -965 4 1 2F.* -18
5 3 16 10A 1071 2 200 -135 9 13 125 121 3 17 22* -205 4 14 41 -52 70 6 3 18 138 117127 3685 9 15 112 3 19 105 901 5 147 -1349 16 140 139 3 20 76 -791 6 119 -845 9 17 103 -112 3 21 15* -311 7 128 1115 9 18 35* -38 3 22 12* -721 8 250 -2785 9 19 8* 9 3 23 7* -747* 115 10 1 27* 6 4 0 124 -1066 1 11 320 3313 10 2 118 -10 6 4 1 120 -1056 1 11 27* 95 10 3 27* -26
6 4 120 11912 124 -1015 10 4 121 105 4 3 30* 246 1 33 20* -285 10 5 78 -00 6 4 4 274 3156 1 148 149 -1515 10 6 25* -10 6 4 5 82 786 1 15 53* 455 10 7 25* 2 6 4 25 -2536 1 10 24* -35 10 8 24* -17 6 4 7 30* 86 1 17 113 1115 10 9 67 -14 6 4 8 252 -25O6 1 18 1035 1 10 22* -14 6 4 9 30* 96 1 10 109 -1115 10 11 35 77
6 4 10 161 1295 10 12 20* -42 6 4 11 20* -1721 10* 245 10 13 67 46 6 4 12 60 546 1 22 51 -455 10 14 92 75 6 4 13 101 1026 1 23 10* 215 10 15 15* 12 6 4 14 131 -1216 2 6 115 -775 10 16 13* -0 6 4 15 26* -26 2 1 143 12* -385 10 17 10 6 4 16 25* 176 2 2 27* -12.5 11 1 97 -84 6 4 17 50* -466 2 3 27* 165 11 2 117 98
6 4 18 86 766 2 4 65 -365 11 3 134 123 6 4 19 10* 505 11 4 23* -8
4 20 125 -12728* -15 11 5 22* -12 4 21 14* -12ft6 2 2 22 265 11 112 -102 4 22 11* -405 11 7 21* -17 28* 5 0 283 3256 2 0 213 2155 11 8 77 67 6 5 1 76 -546 2 10 131 -1105 11 9 19* -22 6 5 2 131 1365 11 10 18* -15 6 2 11 2 6 5 87 8912 785 11 11 62* 27 6 5 4 145 -1596 2 15 134 1745 11 12 15* -63
6 5 5 262 2896 7 14 96 85 11 13 14* -8
6 5 6 107 906 2 15 26* 31
0 5 7 28* -536 2 14 25* -115 11 14 92 5 11 15 5* -58 6 5 8 27* 4717 23* 335 12 1 18* 13 6 5 9 74 756 2 18 22* 445 12 2 13* 11 6 5 10 170 -1885 12 3 13* -44 6 2 10 125 6 5 11 57* 436 2 20 13* 155 12 4 17* 02 6 5 12 70 -646 2 21 89 1015 12 5 17* -23
6 5 13 25* 03 22 13* 05 12 0 73 -67
6 5 14 99 795 12 7 15* 43 6 5 15 98 866 3 0 304 -328
5 12 6 5 16 21* -366 3 1 91 -685 13 1 12* -64 6 5 17 10 -1386 0 0 248 19 6 5 18 170 -1633 3 286 0 2 27 16 6 5 19 81 996 3 4 259 2636 0 4 270 -200 6 5 20 14* 17245 2706 0 6 112 17 6 5 21 72 -896 3 6 132 -1226 0 8 195 -168 6 6 0 80 -733 7 60 546 0 10 89 84
201 -217 6 6 1 30* 186 0 12 280 74 6 6 2 71 -41142 -1516 0 14 152 150
6 6 3 142 -14010 287 3136 0 10 113 -91
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7 1 19 82 -14
1 20 80 87
7 1 21'* -1013 40* -446 h 11 14 144 7 2 1 106 -15()44 4140 6 1 2 ?f.•- j 1 2 2 ?t* -56 6 13 ?_S• -11
Coo 7 7 3 ?7i 318h 6 1 4?. 4• 7 l 4 158 1381n, 5(* 1 ito6 6 1 5 V, 6 5 7?`• 77 -4hto 1 1 26 6 1n ?1* 4' 7 2 6 9% -71r, 1 2 2 3. 1 5Cl 6 1 l 1 * 14
7 2 7 71 61!, 1f)? ?3* •'76 0 1 17• 13 7?. R 27* 12to 10 4 2 * 10h h 1', 47• 42
7? 9 27* 25to 1n 5 1?7 -1176 6 21) 1?* 11 7 2 10 21,* 4h!. 1, h 76. -fin6 7 u 22S 244 7 2 11 +it._ -537 1 74 -5? 7 2 1? 25* -h72(,1n:' 1h-hhb 7? q? 53 7 2 13 133 -121. n n 1n() 1n ?.1i'7 3 107 7? 14 7A 69to 1n 1(1 1F?. 4?6 7 4 161 -171
7 2 15 13? -136!, 1 1 1 0*-„)7 5 19')? 15 7.'_ It. 2n* -391, 1 n 1 2 f, fit)6 7 C. 1-14 65
2 17 120 107!, 10 1' Sig- rCl 7 7 oA
7? 18 17* 8!, 1 r0 1 4 4 4+6 7 10r, 93
7 2 1U 14* 16!, 11' 10*6 7 9 1 42
to 11 1 SO -ro 7 2 ?6 1 2* 66 7 10 167 16 2 7 2 ?1 4* -9511? 1f * -76 7 11 111 -1u6
6 11? fs1 -`i1 7 3 1 147 155e 7 1?. ?4* -11
7 3? 27* 43r. 11 4• 12 1457 13 7 3 3 101 -75!. 11 S 0? 1?nh 7 14 164 1'
7 3 4 p 14n 151!, 1 1!, u 7.- ,S 17 1 5 2C* 27 7 3 5 107 -99r, 11 7 1Ot 2?n 7 10 71' -C,4 7. 3 1, 6? -47k3 -106 7 1 7 0 V 5
7 -14,4 7 3 7 71, 610 7 16 131 1 I 3 s 77 -73to 1 1 1 ' U f+ 1 4 1a 7 13h* -+3 7 3 4 26* -1R!11 11 7*6 8 7 2 7 3 10 21* -21r, 1? n 1?* 2o a 1?/.* -11 7 3 11 25* -577 0?.? 7 .`1 24. 1
7 3 12 24* -20., n 4 J? -?',7Ci 8 3 2. 6* 5 2 7 3 13 9n R6n , 1oS 16 8 4 15? -1.71 7 1 14 80 937 n f 34 34?h R 5 6,.* 50 7 3 15 9^ 99n 1 n ?4r') 341n h) 25• 32 7 3 16 10* -527 n 1? ?r,0 -22So 8 7 S7 -57
7 3 17 13c -109* - )7 1 14 6(/6 R?. 4 30 1 3 18 1 5+ -8P 1 , 101 1116 fc 61 5t1 7 3 19 1 7* -337 1 1 54 -1 ?vo is 1 i) 64 -y 3 7 3 ?0 0* -447 n 2 1 4*-6 R 11??* 4R
7 1 1 74 -4() 7 4 1 30* 136 8 1? 12?. 121 7 4 2 14? -1307 1 546 8 13 77 co
7 4 3 7A 571? 17i' 1766 8 14 10i 1u5 7 4 4 30* -27 1 4 87 -776 8 15 16* 16
7 4 5 30* 197 1 S 1 58 1 ()46 R 1 h 7() -ti?
r 4 6. 20* 227 1 1 1 36 R 17 1?* 5
7 4 7 9A -76v H 18 R. -5? 7 1 7 205
7 1 108 -1r) 7 4 n 184 -1 726 9 11 140 -186
7 1 25' -11 7 4 Cl 2P* 376 9 1 127 131 7 4 10 9n -871 10 25* -?56 Q 2 91 RR
7 4 11 2c* 280 9 3 24* -1 7 1 11 G 100
7 4 12 17? 1717 1 1? 2.4 76 9 4 19 104 7 4 13 24* -287 1 1 3 00 -R6 9 5 65 -60
7 4 14 124 -1106 9 n `1?* -101 7 1 14 54* 45 7 4 15 21* -127 1 1 S 1 1 0 -1 066 9 7 1 77 7 4 16 10* -327 1 1 o 1 0+ -?o6 9 H??* 22
7 4 17 17* -137 1 17 71 A6 9 4 21* 5 ./. ,u iza 1519 1 u 2 (1* -20 7 1 1 A 16* 7
84
R 2 9 211 -2257 4 19 12* -6 7 8 11 152 139
6 2 10 57 497 8 11 109 047 5 1 2 ?4 48
2 11 1'* 547 5 2 26*14 7 8 12 121
R 2 12 18* -347 8 13 13* -317 5 3 70 -46
8 2 13 101. 1157 8 1 4 1 * 757 5 4 120 -106
7 9 1 54 -28 8 14 15* 07 5 5 19 -227
R 2 15 167 -1737 0 2 90 -1047 5 130 -15
R 2 16 12* 117 0 3 105 1127 5 7 113 128
7 0 4 19* -4 R 2 17 R* 27 5 8 88 05
R 3 0 128 1667 0 5 64 487 5 4 i4R -66
8 3 1 73 727 0 6 18* 377 5 10 l 66
8 3 2 9n -807 5 11 22* -21 7 0 7 70 -75
R 3 3 23* 77 5 1l 5 -54
8 38910 015* -1211 417 5 1 R 3 5 27 * -207 0 107 8 14 56 -06
8 3 6 22* 197 0 11 11* 207 5 15 17* 52
R 3 7 21* -187 0 12 8* 457 5 16* 40
7 10 1 55 -57 8 3 8 200* 97 5 17 779 -128
7 5 18 11* -7 6 3 n 20* 527 10 2 82 68
A 3 10 19* 317 5 1', 5* -117 7 Z 6n 51
6 3 1 1 1 g* 497 6 1 120 97 7 10 4 17* -33 8 3 12 17* -547 10 5 87 977 6 2 1 OF 106
h 3 13 45 -797 10 6 83 -967 6 3 207 -222
8 A 14 7n 767 6 4 R4 -74 7 1 0 7 14*
R 3 15 6? ?57 6 5 27* -37 7 11 p 11* 77
A 3 1( 1!1* 347 10 0 8* 207 6 6 75 70
8 0 0 237 -21 8 4 0 184. 1987 6 7 140 156
0 4 1 24* 577 6 8 70 -68 8 0 2 180 0 163
8 4 2 123 -1327 6 25* -11 R 0 4 47 -48
8 4 3 83 -7291 -807 6 10 24* 14
8 4 4 12n -1167 6 11 110 -111 f.. n 135 127
.is 4 5 23* -447 6 12 101 90 R n 1 22 l
0 1? 20* 79 6 4 t,. 1 o I 1037 6 1 3 167 l t)4
4 11)? -9.1 F. 4 7 5n 557 6 14 1) S -9?
h 4 6 Ilk 1. 78:, C' 1 h 1 4* h
8 4 0 21* -486 1 hh -f,47 6 15 11? o 7 6 lh l i* 4
1 1 ?3* -7?. h 4 1 n 14f) -1() R7 6 17 AP. -7c
8 -4 11 1R* 537 1? R h -.R 97 7 1 Co 4 -5c,
1' 104 -103 8 4 12 17* -347 7 2 27* -1'
h 4 1A 16* -341 4 A7 f•57 7 3 60 r.
R 1 5 1 it 1- Q •t n 4 14 147 101
p 4 15 11* -582 1 1. A 7 7 57 7 4 113 -11 7 7 5 911 6C
7 7 b 2c* -f 1 7 71* -5 8 4 16 7* 31
5 0 46 -1()g7 7 1 125 -12 1 14 n n
5 1 9z -1137 7 h 95 20*
5 2 20* 01 1 1 1 Q*-/,7 7 9 52* 6 5 3 20* -167 1 11 16* -77 7 1(' 2?* 3'
17* -?1 8 5 4 20* 417 7 1 1 ?1* 2i
8 5 5 10* -401 1' 16* 177 7 12 1°*
6 5 f. 10* 143 1 14 15* 411 a*?:7 7 13
h 5 7 1Q -257 7 14 10' -101 1 11 hr- t,i
8 5 h 101 -271 11 12* nn7 7 15 Sn* -5
7 7 16 1n*- 6 5 0 17* 102Z 1 1? 67 4
7 8 1 51 4 b 5 10 1A* 11F.? 1 Oil' 5
8 5 11 16* -166? 1 277 -25)7 8 2 A, 7
8 5 1? 13* ?37 8 3 22 24 17
R 7 3 104 -Y.7 A 4 S -5 8 5 13 12 2
8 5 14 10* -637 8 5 21* 2 Z 7 73+ 1
8 5 15 6* -457 8 6 121 -12 212 205
7 8 7 47 -5 8 6 0 21* 178 2, 23* 34
R 6 1 106 115R 7 7 )2 2A7 8 182 16
7 8 18* -c 8 6 2 21* 17
87
8 6 3 20* 48 0 2 7 15* 91 0 0 0 0 0
8 6 4 20* -8 0 2 8 14* -15 0 0 0 0 0
7 0 13* -31 0 0 0 0 0
8 6 6 10* 0 0 2 10 12* -2 0 0 0 0 0
10* -31 02 11 10* -88 0 0 0 0 0
8 6 8 17* 0 0 0 7 12 7* 10 0 0 0 0 0
8 6 9 137 153 0 3 1 10* 29 0 0 0 0 0
8 6 10 15* -23 0 3 8 16* -4 0 0 0 0 0
8 6 11 14* -40 0 3 3 10* 34 0 0 0 0 0
8 6 12 12* -5 0 3 4 15* 64 0 0 0 0 0
8 6 13 + -ri1 5 15• -RS 0 6 n n 0
R 7 55 14* 14 11 0 0 0
R 7 1 3 7 14+ 42 0
R 7 2 1 + 2^^ 7 1 3+ 39()() (i n 0
7 3 1 k+ -2h r, C) 1 2* 0 0 n 0
8 7 4 1Z* 2 9 r, 1n 1(+ 47 0 0 f, n 0
8 7 5 17* 17 r, 11 R+ 74(} 0 0 n 0
8 7 17* -22 1. 1 17+ -?7 0 0 11 n 0
8 7 7 1n* -20/, 1n« 133 0 0 0- n 0
R 7 h 1+ 12^!. 1f,+ 1f, a (1 0 n 0
K 7 9 1 A+ -27^ 4 4 1(++ -r,h 0 n fi n 0
8 7 10 1?* -20 1. 5 15+ -3i 0 0 (1 n 0
8 7 1 1 1 0* 11 0 4 n 1 4+ -04) 0 0(' 0 0
8 R 0 14* - 6 C 4 7 13' 34 C, 0(' n 0
8 n 1 1 4* 6!, 1 2+ K 1) 0- 0(, n 0
h? 14* 6 4 10* 1? 0 0 0 n 0
R R 3 1z* 35^ 4 1n -8* ?3 f) 0 0 n 0
R R 4 1 j+ 5 6^ r 1 1 3+ 5 0 0 0, 0
8 8 5 1?+ Cl 5? 1 3+ -?h 0 0 C. A 0
R t1 1+ -26 C- S t 1 2+ -1 2 1, n ,l n 0
R R 7 10* -44^ 5 1. 12+ 77 0 0, 0
8 8 A 0* -01 C, S S 11+ -16 0 0 r- n 0
8 R 9 r* 79 10 -,)7 v 0 0 0 0
A 4 0^+ -19^- S 7 4 111 6( 0 r(
R G 1 4« -24 n r? 7+ if, 0 fa 0 n 0
8 9?.(.* -49 O/, 1 11* -n7 0 (1 n n 0
8 9 3 7+ -66 C 6 2 11+ -1? 0 0 0 0 0
8 4 V 7* -33 r, f, 1(* 7S 0 0 (1 n- .0
9 0 2 l9h -32^ f, 4 9+ -24 C 0 0- 0. 0
9 0 4 154 157 0 S K* 6 0 0 0 n 0
9 0 6 150 146 0 n '1 0 0 1 n 0 n C1
9 0 ,A 16* -4S n 0, 0 n( 0 0 r 0
9 0 1') 14* -30 n 0 n C, 0 0 0 0 0 0
9 0 1? 1 51* 136 0 G 0 0 0 0
9 1 1 87 -h8 0 0 n 0 0 0 6 0 0 0
9 1 2 A o 9 7 f: n r, n n( 0 0 n 0
9 1 3 7? -70 r, 0 0 0 0 n 0 0
09 1 4 86 103 r, n n 0! v 0 0 A
9 1 5 73 93 r, n n n, 0 0 0 0 0
9 1 o 1 S* 7 n n 0 i 0( O n 0
9 1 7 15* -4 n n 0 0 0 0 0 n 0
v 1 6 14* -3^ f) n, i 0 0 0 0 0 n 0
9 1 G 1 1* o0 C. 0 0 0 0 0 0 0 0 0
9 1 10 1?+ 14 (1 11 n f) n 0 0 0 n 0
9 1 11 1 r* -2F, r) n r, C) 0 0 0 n 0
v 1 12 FL* -10 n n n( 0 0 0 0 0 0
9 2 1 17* 31 n 0 is 0 0 0 0 0 n 0
9 2 2 17* -15 0 o 0 0 C)-() 0 0 0 0
9 2 3 17* -53 n 0 n 0 0 0 0 0 0 0
9 2 4 17* -03 n 0( 0 n 0 0 0 0 0
9 2 5 1 h* 29 0 n 0 n 0 0 0 n 0
9 2 0 0 )1 0 0•, 0 0 0 0 0
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APPENDIX B. Calculated and observed structure factors of
trimethylsulfonium sulfate
(Each column contains values of h k 2, 1OF0, lOFc.
Reflections with structure amplitudes marked with
asterisks were unobserved and were given intensity
values equal to one-half of the observed minimum.)
0 0 2 206 191
0 0 4 376 394
0 0 6 8 -63
0 0 8 277 307
0 0 10 9 3
0 0 12 09 103
0 2 0 181 191
0 2 1 80 -117
0 2 2 786 815
0 2 3 394 466
0 2 4 138 163
0 2 5 101 -78
0 2 6 266 307
0 2 7 77 91
0 2 8 44 28
0 2 9 83 -83
0 2 10 142 157
0 2 11 8 -10
0 2 12 6 13
0 4 0 189 241
0 4 1 7 1
0 4 2 87 116
0 4 3 187 -202
0 4 4 224 270
0 4 5 226 247
0 4 0 175 163
0 4 7 54 -52
0 4 8 212 107
0 4 9 10 -8
0 4 10 37 28
0 4 11 40 -48
0 4 12 42 45
0 6 0 40 8
0 6 1 92 -104
0 6 2 144 127
0 6 3 35 28
0 6 4 106 95
0 6 5 160 -155
0 6 6 196 180
0 6 7 69 57
0 6 8 51 30
0 6 9 9 -23
0 6 10 55 51
0 6 11 27 29
0 6 12 3 5
0 8 0 58 44
0 8 1 62 46
0 8 2 67 56
0 8 3 154 -154
0 8 4 111 91
0 8 5 67 56
0 8 6 10 -22
0 8 7 64 -51
0 8 8 9 9
0 8 9 30 33
0 8 10 5 13
0 8 11 2 -30
0 10 0 54 43
0 10 1 61 -57
0 10 2 10 0
0 10 3 79 81
0 10 4 0 -6
0 10 5 64 -57
0 10 6 8 -10
0 10 7 7 18
0 10 8 6 -1
0 10 9 23 -36
0 12 0 48 -50
0 12 1 52 50
0 12 2 7 1
0 12 3 20 -27
0 12 4 0 -20
0 12 5 19 24
0 12 6 4 3
1 1 -13 35 40
1 1 -12 7 6
1 1 -11 36 -38
1 1 -10 57 -47
1 1 -0 159 168
1 1 -8 84 -78
1 1 -7 133 -152
1 1 -6 228 -287
1 1 -5 166 171
1 1 -4 82 87
1 1 -3 259 -273
1 1 -2 85 -129
1 1 -1 591 616
1 1 0 4 -34
1 1 1 479 -503
1 1 2 214 -280
1 1 3 376 393
1 1 4 158 139
1 1 5 8 -31
1 1 6 63 -62
1 1 7 132 139
1 1 8 10 -14
1 1 9 86 -82
1 1 10 33 -31
1 1 11 9 69
1 3 -12 51 -51
1 3 -11 69 77
1 3 -10 10 1
1 3 -9 11 -7
1 3 -8 97 -87
1 3 -7 175 198
1 3 -6 78 87
1 3 -5 102 85
1 3 -4 207 -351
1 3 -3 73 93
1 3 -2 57 61
1 3 -1 262 -241
1 3 0 245 -243
1 3 1 319 437
1 3 2 32 34
1 3 3 246 248
1 3 4 183 -184
1 3 5 185 188
1 3 6 119 116
1 3 7 46 -31
1 3 8 59 -55
1 3 9 125 119
1 3 10 10 2
1 3 11 8 2
1 5 -12 5 0
1 5 -11 7 13
1 5 -10 58 -58
1 5 -9 72 79
1 5 -8 11 17
1 5 -7 67 54
1 5 -6 100 -91
1 5 -5 226 260
1 5 -4 132 141
1 5 -3 139 152
1 5 -2 192 -206
1 5 -1 150 155
1 5 0 154 -126
1 5 1 83 78
1 5 2 98 -125
1 5 3 242 267
1 5 4 118 113
1 5 5 113 101
1 5 6 127 108
1 5 7 180 165
1 5 8 36 33
1 5 9 32 20
1 5 10 0 -13
1 5 11 58 58
1 7 -11 21 28
1 7 -10 7 5
1 7 -9 22 27
1 7 -8 51 -54
1 7 -7 114 114
1 7 -6 65 58
1 7 -5 107 94
1 7 -4 146 -145
1 7 -3 212 236
1 7 -2 84 76
1 7 -1 136 153
1 7 0 60 -40
1 7 1 187 171
1 7 2 78 58
1 7 3 99 113
1 7 4 194 -184
1 7 5 182 177
1 7 6 67 55
1 7 7 56 34
1 7 8 10 -14
1 7 9 68 66
1 7 10 56 50
1 7 11 5 27
1 9 -10 3 -42
1 9 -9 24 27
1 9 -8 8 15
1 9 -7 47 45
1 9 -6 68 -69
1 9 -5 84 95
1 9 -4 58 57
1 9 -3 108 96
1 9 -2 100 -91
1 9 -1 129 137
1 9 0 94 88
1 9 1 164 166
1 9 2 82 -73
1 9 3 111 113
1 9 4 82 71
1 9 5 60 42
ls k e lo F. lOF. ls k e lo F. 10F. ls k e lo F. 10F
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9 6 70 -58 2 7 43 37 2 8 2 12n -100
9 7 50 56 2 8 715 -211 2 8 3 137 -132
9 8 47 41 2 2 9 46 35 2 8 4 13* -12
9 38 46 2 2 10 12* -11 2 8 5 70 61
9 10 3* -24? 4 -17 6* -7 2 8 6 47 -34
11 -8 2* -24 2 4 -11 9* -2 2 8 7 90 -80
11 -7 5* 19 2 4 -10 72 -78 2 8 8 10* 10
11 -0 21* 22 2 4 -9 55 -42 2 8 9 0* 6
11 -5 33 38 2 4 -8 36 -23 2 8 10 6* -11
11 -4 49* -62 2 4 -7 44 31 2 10 -9 3* 4
11 -3 48 48 2 4 -6 207 -218 2 10 -8 6* 22
11 -2 37* 38 2 4 -5 200 -217 2 10 -7 67 -74
11 -1 1 00 105 2 4 -4 203 -1 74 2 10 -6 10* 0
11 0 43 -47 2 4 -3 60 61 2 10 -5 0* 4
11 1 50 51 2 4 -7 769 269 -270 2 10 -4 12* -9
11 2 70 78 2 4 -1 86 -45 2 10 -3 93 -97
11 3 72 68 2 4 0 65 33 2 10 -2 17* -5
11 4 37* -31? 4 1 124 -118 2 10 -1 34 32
11 5 30 45 2 4 2 250 -230 2 10 0 13* 18
11 6 3n 32? 4' 228 -245 2 10 1 11A -101
11 7 40 50 2 4 4 176 -138 2 10 2 54* -30
11 8 2* -25? 4 5 10* 11 2 10 3 37 34
13 -4 2* 19 2 4 6 2.72 -277 2 10 4 17* 1
13 -3 32 41 2 4 7 54 -43 2 10 5 86 -86
13 -2 24* -31 2 4 P. 63 -52 2 10 6 10* 22
13 -1. 5* 4 2 4 0 32 28 2 10 7 8* 4
13 -0 30 32? 4 10 106 -103 2 10 8 6* 18
13 1 45 49 2 6 -1? 3* -26 2 10 9 3* -36
13 2 18* _22 2 6 _11 46 -5R 2 12 -6 4* 23
13 3 4* 12 2 6 -10 1G• -16 2 12 -5 28 -41
13 4?* 29? A -0 11*. 0 2 12 -4 7* -4
2 0 -12 8* 0 .2 I '-A 06 .86 2 12 -3 7* 15
2 0 -10 176 -184 2 6 -7 79 -70 2 12 -2 Q* 26
2 0 -3 81 65 2 6 -6 40* -22 2 12 -1 6? -67
2 0 _0 250 -262? 6 -5 33 26 2 12 0 9* -8
2 0 -4 130 -166 2 6 -4 15`) -14n 2 12 1 Q* 11
2 0 -2 957 -992? 6 -3 ?52 -281 2 12 2 46* 44
2 0 0 266 -114? 6-? 38* 3n 2 1? 3 51 -61
2 0 2 714 -744? -6 -1 90 -71 2 12 4 7* 11
2 0 4 19A -J Y9 2 6() 181 -138 2 12 5 5* 9
2 0 6 241 -234 2 6 1 78 -70 2 12 6 3* 21
2 0 6 12* 3? 6 2 86 -%16 3 1 -12 41 39.
2 0 10 1 1 A -1 32 2 6 3 30 77 3 1 -11 58 .64
2 2 -12 65 -69? 6 4 234 -10S 3 1 -10 70 71
2 2 -11 4R -46 2 6 S 153 -141 3 1 -9 6? 62
2 2 -10 12 -5. 2 6 13* -9 3 1 -8 155 179
2 2 -9 12* 7? 6 7 46* 39 3 1 -7 184 -179
-6 217 -227 2 6 A 122 -10% 3 1 -6 163 1772 2
2 2 -7 104 -84 2 6 9 65 -56 3 1 -5 8R 66
2 2 -6 36* -26 if 6 10 9* -11 3 1 -4 275 300
2 2 .5 146 132 2 8 -10 6* _5 3 1 _3 121 113
2 2 -4 292 -305? A•° 59 -63 3 1 -2 23? 223
2 2 -3 180 -193 2 R -8 10* -13 3 1 -1 299 288
2 2 -2 312 -325 2 A -7 12* -1? 3 1 0 117 148
2 2 -1 23.S 179? A -6 56 -51 3 1 1 390 -479.
2 2 0 087 -82Q 2 -5 169 -157 3 1? 36 76
2 2 1 50 -54 8 -4 51* 40 3 1 3 77 -88
2 2 2' 27 _49 2 R -3 34 ?4 3 1 4 141 145
2 2 3 223 -184 2 R -2 46* -?4 3 1 5 66 -75:
2 2 4 262 -261 2 A -1 162 -137 3 1 6 205 187
2 2 5 234 -252 2 A n 70 -64 3 1 7 6? 55
2 2 0 149 -144 2 8 1 48 36 3 1 8 128 133
91
9 85 -75 3 7 3 111 -96 4 2 -11 8* -9
3 13 1 10 5n 36 3 7 u 59* -52 4 2 -10 8n 72
3 3 -12 R+ 17 3 7 5 20 11 4 2 -Q 11* 1
3 3 -11 1n* -1 3 7 6 1n8 1n0 4 2 -8 75 -57
3 3 -10 80 85 3 7 7 113 -0A 4 2 -7 56 47
3 3 -9 131 -131 3 7 R 56 -44 4 2 -6 173 170
3 3 -8 86 72 3 7 43 -39 4 2 -5 154 151
3 3' -7 16* -5 3 7 1n 35 38 4 2 -4 187 182
3 3 -6 147 151 3 0 -0 21 -32 4 2 -3 34 31
3 3 -5 86 -68 3 o -P. 41 Sn 4 2 -2 241 264
3 3 -4 13* 6 3 0 -7 11* -35 4 2 -1 R* -11
3 3 -3 140 148 3 0• 13 -6 4 2 0 163 -139
3 3 -2 356 343 3 0 -5 49 -3Q 4 2 1 214 213
3 3 -1 156 -188 3 0 -4 114 115 4 2 2 291 302
3 3 0 432 443 3 C -3 101 -1n? 4 2 3 127 94
3 3 1 115 -66 3 9 -7 85 -82 4 2 4 145 105
3 3 2 165 147 3 0 -1 114 -1n1 4 2 5 1n* 13
3 3 3 304 -340 3 0 74 39 4 2 6 18n 180
3 3 4 78 37 3 0 1 67 -63 4 2 7 11* 24
3 3 5 33 -35 3? 76* -79 4 2 8 35 -20
3 3 6 127 122 3 4 3 75 -70 4 2 9 11+ 6
3 3 7 147 -139 3 n 4 118 105 4 2 10 inc 102
3 3 8 61 41 3 0 S t31 -69 4 2 11 20 15
3 3 9 50 38 3 9 6 43 -37 4 2 12 5* 3
3 3 10 54 39 3 9 7 46 -32 4 4 -12 34 34
3 5 -12 .5* 63 3 0 R 40 37 4 4 -11 45 45
3 5 -11 36 -33 3 0 Q 21* -74 4 4 -10 16* -14
3 5 -10 1?* 18 3 11 -7 6* -6 4 4 -9 26* 21
3 5 -9 13* -4 3 11 -6 28 31 4 4 -8 9? 85
3 5 -8 57 49 3 11 -5 7* -?0 4 4 -7 86 76
3 5 -7 147 -151 3 11 -4 11 -33 4 4 -6 60 -57
3 5 -6 15* -23 3 11 -3 43 -3Q 4 4 -5 27* 36
3 5 -5 46 -31 3 11-? 39* 43 4 4 -4 184 164
3 5 -4 20% 221 3 11 -1 12* -17 4 4 -3 194 205
3 5 -3 17% -186 3 11 n 61 -61 4 4 -2 4S -7
3 5 -2 102 83 3 11 1 83 -7? 4 4 -1 146 114
3 5 -1 13* -5 3 11? 41* 41 4 4 0 269 324
3 5 0 206 207 3 11 40 -42 4 4 1 128 148
3 5 1 311 -304 3 11 4 45* -S1 4 4? 30* -58
3 5 2 190 171 3 11 S 49 -50 4 4 3 108 107
3 5 3 72 -21 3 11 6 25 ?4 4 4 4 184 192
3 5 4 213 198 3 11 7 5* -1% 4 4 5 145 120
3 5 5 159 _153 3 13 -3 1* -3 4 4 6 17* •8
3 5 0 9? -76 3 13-? 15* -29 4 4 7 45* -42
3 5 7 15* 12 3 13 -1 32 -IA 4 4 8 146 142
3 5 8 43 38. 3 13 n 21- 25 4 4 9 67 57
3 5 9 117. -111 3 13 1 5 5 4 4 10 9* -8
3 5 10 11* -10 3 11? 19 -34 4 4 11 6* 7
3 7 -11 5* -4 4 n -1? 32 39 4 4 12 33 38
3 7 -10 36 52 4 0 -10 32-?% 4 6--11 5* 5
3 7 -Q 26 -29 4 0 -R 164 16? 4 6 -10 39 30
3 7 -8 12+ -1 4 11 -6 47 52 4 6 -9 93 78
3 7 -7 33 -26 4 0 4 155 194 4 6 -8 1n -13
3 7 -6 119 118 4 0 -2 114 134 4 6 -7 57 40
3 7 -5 163 -168 4 n 0 284 294 4 6 -6 8R 71
3 7 -4 69 -53 4 n 2 31* 10 4 6 -5 196 190
3 7 -3 60 -84 4 4 219 263 4 6 -4 118 -96
3 7 -2 167 140 4 n 6 75 6% 4 6 -3 55 -43
3' 7 -1 197 -201 6 n 8 123 112 4 6 -2 120 120
3 7 0 44 -23 4 11 1n 10 -7 4 6 -1 200 199
3 7 1 65 -90 4 n 12 67 77 4 6 0 11* 4
A 7 2 166 172 4 2 -12 6* -7 4 6 1 116 101
92
4 6 2 145 157 5 1 -o R9 8v 5 5 A 13* ?9
4 6 3 22? 2-33 S 1 -R 134 -134 5 5 9 12* -10
4 6 4 40* -7 S 1 -7 75 -76 5 5 10 44 •55
4 6 5 65 -68 5 1 -A 173 -184 5 7 -10 7* 20
4 6 6 113 107 5 1 -5 23 1 n 5 7 -9 0* 0
4 6 7 10A 99 S 1 -4 ?42 -267 5 7 -A 5R -66
4 6 8 10* 8 5 1 -3 44 -54 5 7 -7 34 37
4 6 9 9* 4 S 1 -2 ?67 -214 5 7 -n 1S* 3
4 6 1n 3? 31 S 1 -1 130 135 5 7 -S 17* 5
4 6 11 5? 50 5 1 n ?06 -165 5 7 -4 172 -170
4 A -10 4* 1 5 1 1 125 -158 5 7 -3 125 116
4 8 -9 23* 18 S 1 2 95 -74 5 7 -2 3Q 52
4, 8 -S 6* 16 5 1 3 160 176 5 7 -1 71 52
4 A -7 125 115 5 1 4 197 -233 5 7 0 152 -150
4 8 -6 10* -14 5 1 S 11*-/, 5 7 1 5t. 53
4 8 -5 10* 9 5 1 6 ?27 -235 5 7 2 17* 25
4 8 -4 11* 11 5 1 7 103 95 5 7 3 11* -11
4 8 -3 196 182 S 1 A 102 -101 5 7 4 12? -128
4 8 -2 49 -39 5 1 9 70 -74 5 7 5 26 28
4 8 -1 12* -3 5 1 in 4n -45 5 7 6 51 54
4 8 0 40 31 5 3 -1? 38 -57 5 7 7 14* 8
4 8 1 159 155 5 3 -11 31 40 5 7 A 61 -68
4 8 2 49 47 5 3 -1n 54 -63 5 7 9 34 42
4 8 3 10* -14 5 3 -Q 14* -22 5 7 10 7* 7
4 A 4 37* 30 5 3 -P' 89 -83 5 9 -K 7* 17
4 8 5 149 155 S 3 -7 107 121 5 9 -7 1n* 25
4 8 6 10* -14 5 3 -6 104 -Q/ 5 Q -6 50 -68
4 8 7 9* 6 5 3 -5 114 -112 5 9 -5 37 35
4 8 8 3* 14 5 3 -4 ?37 -234 5 9 -4 3n* 42
4 8() 5A 64 5 3 •3 47 51 5 9 -3 1n* 16
4 8 10 3*. 2- S 3-? 209 -140 5 9 -2 66* -67
4 10 -8 4* 8 S 3 -1 104 -121 5 9 -1 15 11
4 10 -7 23* 17 5 3 .0 234 -216 .5 9 0 54 52
4 10 -6 7* -6 5 3 1 ?60 306 5 9 1 56 45
4 10 -5 116* 106 5 3? ?03 -232 5 9 2 66* -67
4 10 -4 9* -10 5 3 3 48 -S6 5 9 3 1n* 20
4 10 -3 9* 11 5 3 4 187 -213 5 9 4 50* 60
4 10. -2 10* -10 5 3 5 165 165 5 9 5 26 22
4 10 -1 130 109 5 1 6 40 -44 5 9 6- 44 -55
4 10 0 36* 21 S 3 7 35 -34 5 9 7 1n* 25
4 10 1 10* -13 5 3 R 94 -77 5 9 8 7* 4
4 10 2 33* -32 5 3 61 5R 5 11 -6 5* 28
4 10 3 103 111 5 3 10 12* -14 5 11 -5 17 19
4 10 4 9* -17 5 5 -11 7* -11) 5 11 -4 9* -21
4 10 5 8* 11 5 5 -10 57 -64 5 11 -3 7* 0
4 10 6 7* -6 5 5 -Q 42 56 5 11 -2 3A* 49
4 10 7 63 69. S 5 -R 49 -36 5 11 -1 11 15
4 1n 8 4* 10 5 5 -7 57 -5? 5 11 0 3n -31
4 12 -5 2* 5 5 5 -6 123 -124 5 11 1 11* -8
4 12 -4 4* -13 5 5 -S 88- ?7 5 11 2 11* 43
4 12 -3 64 69 5 S -4 17* 31) 5 11 3 4n* 42
4 12 -2 6* 11 5 5 3 35 •43 5 11 4 3* -34
4 12 -1 7* 13 S 5-? 270 -265 5 11 5 5* 24
4 12- 0 33 -36 S 5 -1 257 255 5 11 6 5* 24
4 12 1 63 72 5 S 1) 170 -155 6 0 -10 15* -20
4 12 2 6. -3 5 5 1 15* -41 6 0 -8 77 66
4 12 3 5* -7 5 5 2 229 -252 6 0 -6 18A -159
4 12 4 14 -27 S S 3 83 80 6 0 -4 2n* -25
4 12 5 2 46 5 4 49* -28 6 0 -2 16* 20
5 1 -12 34 •40 5 5 5 .55 -53 6 0 0 290 268
5 1 -11 11* -21 5 S 6 113 -112 6 0 2 196 -194
5 1 -10 87 -87 5 S 7 112 1 !13 6 0 4 47 31
93
6 0 6 131 -96
6 0 8 38 31
6 0 10 15 -18
6 2 -10 67 55
6 2 -9 15 -9
6 2 -8 87 -75
6 2 -7 44 -30
6 2 -6 82 64
6 2 -5 64 -51
6 2 -4 92 -81
6 2 -3 184 -160
6 2 -2 128 130
6 2 -1 131 -136
6 2 0 184 -173
6 2 1 79 -65
6 2 2 131 116
6 2 3 48 35
6 2 4 150 -128
6 2 5 32 -18
6 2 6 86 66
6 2 7 19 -7
6 2 8 91 -88
6 2 9 62 -54
6 2 10 14 18
6 4 -10 13 -26
6 4 -9 63 -53
6 4 -8 99 91
6 4 -7 49 -47
6 4 -6 49 -42
6 4 -5 152 -148
6 4 -4 115 114
6 4 -3 11 10
6 4 -2 127 -143
6 4 -1 228 -245
6 4 0 78 79
6 4 1 115 -109
6 4 2 170 -164
6 4 3 149 -121
6 4 4 79 63
6 4 5 87 68
6 4 6 80 -59
6 4 7 109 -103
6 4 3 50 48
6 4 9 13 -15
6 4 10 12 -40
6 6 -10 31 17
6 6 -9 29 -30
6 6 -8 12 -8
6 6 -7 118 -121
6 6 -6 81 80
6 6 -5 12 22
6 6 -4 22 -15
6 6 -3 167 -187
6 6 -2 19 45
6 6 -1 17 -13
6 6 0 72 -72
6 6 1 239 -220
6 6 2 19 5
6 6 3 24 -17
6 6 4 22 -33
6 6 5 162 -155
6 6 6 18 20
6 6 7 17 2
6 6 8 12 -17
6 6 9 52 -67
6 6 10 9 18
6 8 -9 5 -76
6 8 -8 11 1
6 8 -7 43 -29
6 3 -6 13 7
6 8 -5 111 -130
6 8 -4 20 26
6 8 -3 10 9
6 8 -2 18 0
6 8 -1 144 -132
6 8 0 18 10
6 8 1 55 -32
6 8 2 40 39
6 8 3 168 -154
6 8 4 19 -1
6 8 5 31 -20
6 8 6 30 -24
6 8 7 72 -85
6 8 8 8 2
6 8 9 5 -4
6 10 -7 4 -62
6 10 -6 9 -2
6 10 -5 29 -22
6 10 -4 14 2
6 10 -3 86 -106
6 10 -2 14 1
6 10 -1 13 -19
6 10 0 26 35
6 10 1 92 -86
6 10 2 14 14
6 10 3 8 -6
6 10 4 14 16
6 10 5 68 -81
6 10 6 8 -2
6 12 -2 5 15
6 12 -1 5 -63
6 12 0 6 -10
6 12 1 5 -3
6 12 2 4 25
7 1 -10 74 53
7 1 -9 71 60
7 1 -8 106 76
7 1 -7 105 -79
7 1 -6 148 123
7 1 -5 92 70
7 1 -4 198 203
7 1 -3 91 -68
7 1 -2 140 140
7 1 -1 149 127
7 1 0 189 143
7 1 1 181 -137
7 1 2 198 181
7 1 3 104 102
7 1 4 203 197
7 1 5 104 -103
7 1 6 128 91
7 1 7 77 56
7 1 8 76 71
7 1 9 38 -36
7 1 10 12 37
7 3 -10 81 61
7 3 -9 41 -39
7 3 -8 70 64
7 3 -7 114 103
7 3 -6 153 131
7 3 -5 79 -67
7 3 -4 69 56
7 3 -3 52 52
7 3 -2 193 209
7 3 -1 141 -128
7 3 0 119 102
7 3 1 165 159
7 3 2 208 206
7 3 3 96 -96
7 3 4 76 82
7 3 5 40 25
7 3 6 148 120
7 3 7 75 -60
7 3 8 13 6
7 3 9 65 61
7 3 10 44 47
7 5 -10 8 0
7 5 -9 31 34
7 5 -8 76 77
7 5 -7 16 -13
7 5 -6 17 13
7 5 -5 78 69
7 5 -4 186 181
7 5 -3 75 -72
7 5 -2 18 -6
7 5 -1 16 36
7 5 0 182 184
7 5 1 44 -37
7 5 2 18 22
7 5 3 51 47
7 5 4 164 135
7 5 5 49 -34
7 5 6 17 -18
7 5 7 49 33
7 5 8 64 66
7 5 9 10 -16
7 5 10 7 -1
7 7 -9 6 1
7 7 -8 8 -11
7 7 -7 13 16
7 7 -6 74 73
7 7 -5 10 2
7 7 -4 18 -29
7 7 -3 10 19
7 7 -2 146 136
7 7 -1 16 -7
7 7 0 17 1
7 7 1 16 10
7 7 2 79 62
7 7 3 10 17
7 7 4 61 -52
7 7 5 21 12
7 7 6 73 72
7 7 7 12 -15
7 7 8 8 4
7 7 9 5 2
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7 9 -7 7 7 8 4 -3 174 178 9 1 -5 78 66
7 9 -6 9 -29 8 4 -2 100 -94 9 1 -4 68 -43
7 9 -5 7 3 8 4 -1 43 36 9 1 -3 50 -43
7 9 -4 46 42 8 4 0 82 64 9 1 -2 109 -98
7 9 -3 48 11 8 4 1 124 101 9 1 -1 89 67
7 9 -2 14 -24 8 4 2 75 -50 9 1 0 130 -116
7 9 -1 13 23 8 4 3 43 -31 9 1 1 231 -110
7 9 0 50 46 8 4 4 23 13 9 1 2 143 -144
7 9 1 41 26 8 4 5 101 93 9 1 3 48 67
7 9 2 45 -41 8 4 6 93 -74 9 1 4 75 -56
7 9 3 8 -1 8 4 7 16 10 9 1 5 49 -60
7 9 4 46 35 8 4 8 10 4 9 1 6 57 -41
7 9 5 7 -12 8 4 9 46 45 9 1 7 16 34
7 9 6 9 -16 8 4 10 6 -29 9 1 8 10 -28
7 9 7 6 -3 8 6 -9 5 66 9 1 9 8 -36
7 11 -4 3 -42 8 6 -8 38 -40 9 3 -9 41 -58
7 11 -3 4 9 8 6 -7 13 20 9 3 -8 62 -55
7 11 -2 8 12 8 6 -6 15 -23 9 3 -7 15 19
7 11 -1 7 22 8 6 -5 96 102 9 3 -6 50 -36
7 11 0 27 -32 8 6 -4 61 -46 9 3 -5 62 -49
7 11 1 7 -6 8 6 -3 10 -15 9 3 -4 100 -108
7 11 2 8 32 8 6 -2 18 -4 9 3 -3 53 50
7 11 3 3 6 8 6 -1 153 125 9 3 -2 19 -2
8 0 -10 85 -65 8 6 0 48 -44 9 3 -1 88 -87
8 0 -8 65 46 8 6 1 58 27 9 3 0 118 -111
8 0 -6 149 -97 8 6 2 18 -4 9 3 1 36 36
8 0 -4 23 -6 8 6 3 126 115 9 3 2 64 -52
8 0 -2 182 169 8 6 4 21 -19 9 3 3 62 -64
8 0 0 77 38 8 6 5 28 26 9 3 4 107 -94
8 0 2 200 -195 8 6 6 15 -1 9 3 5 10 23
8 0 4 23 15 8 6 7 64 79 9 3 6 16 -10
8 0 6 73 -59 8 6 8 28 -38 9 3 7 44 -60
8 0 8 98 76 8 6 9 4 -4 9 3 8 31 -48
8 0 10 11 -30 8 8 -7 48 60 9 3 9 7 17
8 2 -10 10 4 8 8 -6 10 -10 9 5 -8 7 -2
8 2 -9 11 18 8 8 -5 7 11 9 5 -7 57 -47
8 2 -8 97 -90 8 8 -4 17 17 9 5 -6 65 -71
8 2 -7 18 4 8 8 -3 83 88 9 5 -5 9 -3
8 2 -6 40 51 8 8 -2 45 -27 9 5 -4 24 0
8 2 -5 81 68 8 8 -1 40 20 9 5 -3 59 -53
8 2 -4 157 -134 8 8 0 46 -37 9 5 -2 75 -101
8 2 -3 40 48 8 8 1 102 83 9 5 -1 16 -10
8 2 -2 18 3 8 8 2 44 -33 9 5 0 18 14
8 2 -1 148 145 8 8 3 33 27 9 5 1 75 -57
8 2 0 192 -150 8 8 4 16 2 9 5 2 56 -55
8 2 1 16 -3 8 8 5 69 85 9 5 3 9 17
8 2 2 75 79 8 8 6 10 -10 9 5 4 24 1
8 2 3 11 -5 8 8 7 7 9 9 5 5 36 -40
8 2 4 134 -122 8 10 -4 8 -4 9 5 6 68 -68
8 2 5 38 -29 8 10 -3 5 12 9 5 7 12 -5
8 2 6 40 33 8 10 -2 9 -4 9 5 8 6 0
8 2 7 54 53 8 10 -1 69 71 9 7 -7 7 -15
8 2 8 45 -39 8 10 0 10 -18 9 7 -6 10 16
8 2 9 11 9 8 10 1 9 13 9 7 -5 31 -37
8 2 10 10 29 8 10 2 9 -21 9 7 -4 64 -59
8 4 -10 7 -42 8 10 3 57 66 9 7 -3 17 -27
8 4 -9 9 10 8 10 4 7 -6 9 7 -2 15 4
8 4 -8 11 1 9 1 -10 7 -32 9 7 -1 71 -64
8 4 -7 60 64 9 1 -9 22 25 9 7 0 43 -37
8 4 -6 131 -11 9 1 -8 46 -38 9 7 1 13 -18
8 4 -5 11 -6 9 1 -7 93 -73 9 7 2 15 30
8 4 -4 23 -20 9 1 -6 02 -65 9 7 3 8 -21
95
7* 429 7 4 10* -41 10 6 0 14* 9 11 7 1
9 7 5 7* 6 10 6 1 54 -45 11 7 2 7* 22
9 7 6 10* 7 10 6 2 30 41 11 7 3 3* 0
9 7 7 6* -25 10 6 3 16 -14 12 0 -6 5* -80
9 9 -4 10* 31 10 6 4 15* 4 12 0 -4 15* -12
9 9 -3 5* -39 10 6 5 53 -69 12 0 -2 12* -80
9 9 -2 10* -34 10 6 6 36 -41 12 0 2 60 -89
9 9 -1 19 -22 10 8 -4 8* 10 12 0 4 15* 8
9 9 0 11* 23 10 8 -3 4* 1 12 0 6 3* -45
9 9 1 37 -35 10 8 -2 9* 9 12 2 -5 4* 16
9 9 2 10* -28 10 8 -1 50 -57 12 2 -4 14* -70
9 9 3 5* -13 10 8 0 10* 38 12 2 -3 6* -16
9 9 4 10* 27 10 8 1 8* -3 12 2 -2 11* -13
10 8 -8 82 84 10 8 2 9* 5 12 2 -1 10* 8
10 0 -0 15* 13 10 8 3 4* -55 12 2 0 76 -89
10 0 -4 147* 119 10 8 4 7* 23 12 2 1 10* -1
10 0 -2 42* 6 11 1 -7 8* -20 12 2 2 11* -6
10 0 0 165 146 11 1 -6 11* -1 12 2 3 6* 27
10 0 2 43 31 11 1 -5 34 42 12 2 4 13* -52
10 0 4 91 112 11 1 -4 20* 13 12 2 5 4* -6
10 0 6 14* -35 11 1 -3 26 -37 12 4 -4 10* -9
10 0 8 7* 36 11 1 -2 15* 26 12 4 -3 18 23
10 2 -8 7* 2 11 1 -1 43 48 12 4 -2 0* -62
10 2 -7 12* -16 11 1 0 69 77 12 4 -1 8* -27
10 2 -0 14* 108 11 1 1 13* -48 12 4 0 10* -10
10 2 -5 9* -4 11 1 2 28 31 12 4 1 8* 28
10 2 -4 20* 29 11 1 3 8* 61 12 4 2 46 -57
10 2 -3 63 -68 11 1 4 20* 17 12 4 3 4* 3
10 2 -2 112* 107 11 1 5 7* -17 12 4 4 9* -1
10 2 -1 15* 0 11 1 6 10* 7 12 6 -1 4* 26
10 2 0 17* 0 11 1 7 8* 36 12 6 0 5* -37
10 2 1 15* -23 11 3 -7 6* 44 12 6 1 3* -13
10 2 2 123 130 11 3 -6 9* 29 13 1 -3 3* -29
10 2 3 9* 8 11 3 -5 6* -16 13 1 -1 27 30
10 2 4 20* 2 11 3 -4 19* -5 13 1 1 6* -33
10 2 5 0* -29 11 3 -3 40 50 13 1 3 2* 15
10 2 0 62 55 11 3 -2 14* 46 13 3 -1 4* -29
10 2 7 17* 7 11 3 -1 12* -21 13 3 1 4* 14
10 2 8 7* -14 11 3 0 14* -1 0 0 0 0 0
10 4 -8 38 53 11 3 1 56 51 0 0 0 0 0
10 4 -7 10* -2 11 3 2 14* 32 0 0 0 0 0
10 4 -6 12* 17 11 3 3 7* -10 0 0 0 0 0
10 4 -5 59 -64 11 3 4 18* -4 0 0 0 0 0
10 4 -4 18* 84 11 3 5 6* 66 0 0 0 0 0
10 4 -3 0* -3 11 3 6 29 35 0 0 0 0 0
10 4 -2 16* 20 11 3 7 5* -6 0 0 0 0 0
10 4 -1 58 -61 11 5 -6 5* -2 0 0 0 0 0
10 4 0 92 79 11 5 -5 38 44 0 0 0 0 0 0
10 4 1 14* 17 11 5 -4 15* 42 0 0 0 0 0
10 4 2 16* -6 11 5 -3 20 71 0 0 0 0 0
10 4 3 40 -57 11 5 -2 12* -23 0 0 0 0 0
10 4 4 71 02 11 5 -1 59 65 0 0 0 0 0
10 4 5 8* -11 11 5 0 12* 18 0 0 0 0 0
10 4 6 12* 6 11 5 1 10* -8 0 0 0 0 0
10 4 7 21 -37 11 5 2 12* -22 0 0 0 0 0
10 4 8 3* 45 11 5 3 23 38 0 0 0 0 0
10 6 -6 8* 52 11 5 4 14* 34 0 0 0 0 0
10 6 -5 6* -7 11 5 5 4* 5 0 0 0 0 0
10 6 -4 45* 9 11 7 -3 3* 57 0 0 0 0 0
10 6 -3 62 -69 11 7 -2 7* 25 0 0 0 0 0
10 6 -2 14* 57 11 7 -1 7* 22 0 0 0 0 0
10 6 -1 12* 8 11 7 0 8* -30 0 0 0 0 0
96
APPENDIX C. Calculated and observed sturcture factors of
bis (o-bromomethylbenzyl) disfulfide
(Each column contains values of h k e,, 1OF0, lOFc.
Reflections with structure amplitudes marked with
asterisks were unobserved and were given intensity
values equal to one-half of the observed minimum.)
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0 0 2 1145 1408 7 2 0 222 194 2 0 -22 292 2960 0 4 941 -913 7 3 0 33 -45 2 0 -20 14 -25
0 0 6 1571 -1608 7 4 0 64 58 2 0 -18 444 -4570 0 8 1116 -1052 7 5 0 136 -147 2 1 -16 761 -809
0 0 10 131 -123 8 1 0 704 -695 2 0 -14 1120 -1118
0 0 12 461 -448 8 7 0 720 -699 2 0 -12 262 -280
0 0 14 644 -609 8 3 0 177 162 2 0 -10 283 3670 0 16 443 -454 8 4 0 63 -65 2 0 -8 1681 19500 0 18 48 -27 8 5 0 60 58 2 0 -6 1946 2662
0 0 20 108 112 0 1 0 71 54 2 0 -4 184 -118
0 2 0 264 -2360 0 22 273 209 2 0 -2 435 -441
0 3 0 40 -330 0 2 412 418 2 0 2 210 -2060 2 0 1157 -1278 0 4 0 65 155 2 0 4 31 590 4 0 153 -126 0 5 0 72 71 2 0 6 888 -809
1 0 0 150 -178 1 1 0 636 -603 2 0 8 1729 -1880
2 0 0 221 152 10 2 0 616 613 2 0 8 1729 -1880
3 0 0 900 944 10 3 0 169 158 2 0 10 1001 -963
4 0 0 1920 -2323 10 4 0 95 -97 2 0 12 341 3125 0 0 407 -344 11 1 0 531 -529 2 0 14 811 7896 0 0 409 -273 11 2 0 107 103 2 0 16 751 7427 0 0 661 -580 11 3 0 72 63 2 0 18 214 206
8 0 0 987 1017 11 4 0 12 -2 2 0 20 117 109
9 0 0 614 598 1 1 0 624 594 2 0 22 65 -58
10 0 0 810 -783 12 2 0 199 188 3 0 -26 240 -267
11 0 0 112 -86 12 3 0 186 -17 3 0 -24 253 -258
12 0 0 263 -291 17 4 0 48 -4 3 0 -22 375 -372
13 0 0 381 -404 13 1 0 180 -169 3 0 -20 325 -309
14 0 0 80 62 3 0 -18 375 -39313 2 0 367 349
15 0 0 13 20 13 3 0 62 -55 3 0 -16 64 -43
16 0 0 19 10 14 1 0 27 4 3 0 -14 543 559
14 2 0 206 -20317 0 0 262 263 3 0 -12 1432 15341 1 0 1176 -1294 14 3 0 100 -101 3 0 -10 1521 15681 2 0 159 -127 15 1 0 516 513 3 0 -8 589 -546
1 3 0 393 -07 15 2 0 39 -40 3 0 -6 1127 -1185
16 1 0 263 -2661 4 0 219 207 3 0 -4 90 68
16 2 0 36 -371 5 0 127 114 3 0 -2 240 -187
2 1 0 1160 -1331 3 0 2 1208 -11711 0 -24 181 180
1 0 -22 261 -2692 2 0 244 261 3 0 4 1089 -1089
1 0 -20 564 -5842 3 0 855 856 3 0 6 832 -907
2 4 0 58 50 1 0 -18 388 -396 3 0 8 137 -151
2 5 0 170 -172 1 0 -16 154 150 3 0 10 374 3983 1 0 682 -671 1 0 -14 309 -268 3 0 12 350 353
3 2 0 415 -330 1 0 -12 1099 -1018 3 0 14 852 8593 3 0 38 -24 1 0 -10 471 -523 3 0 16 197 -193
3 4 0 31 -15 3 0 18 58 -551 0 -8 66 47
3 5 0 35 -38 1 0 -6 1859 2120 3 0 20 158 181
4 1 0 925 889 1 0 -4 987 1165 3 0 22 185 200
4 2 0 1026 1021 4 0 -26 11 -201 0 -2 421 543
4 3 0 28 14 1 0 2 520 412 4 0 -24 350 -354
4 4 0 190 -187 1 0 4 34 -152 4 0 -22 603 -5854 5 0 94 -91 1 0 6 117 16 4 0 -20 519 -5305 1 0 631 -578 1 0 8 130 88 4 0 -18 458 4685 2 0 47 9 1 0 10 210 -235 4 0 -16 900 9255 3 0 70 -74 1 0 12 898 -908 4 0 -14 720 6915 4 0 319 -313 1 0 14 980 -964 4 0 -12 63 -53
1 0 10 364 -3825 5 0 115 115 4 0 -10 440 4246 1 0 1103 1128 1 0 18 336 325 4 0 -8 838 9056 2 6 383 -389 1 0 20 667 683 4 0 -6 994 11436 3 0 432 -421 1 0 22 319 322 4 0 -4 657 -660
6 4 0 375 350 1 0 24 40 -40 4 0 -2 650 -691
2 0 -26 100 -1086 5 0 128 137 4 0 2 1990 -2370
7 1 0 997 995 2 0 -24 59 64 4 0 4 826 -770
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4 0 6 4 3 1 4 2 1 7 0 - 1 2 1 1 7 1 - 1 1 8 1 1 0 0 - 2 0 1 5 * - 1 6
4 0 8 1 5 6 8 1 6 1 1 7 0 - 1 0 6 9 9 - 7 4 3 1 0 0 - 1 8 2 0 2 - 2 0 3
4 0 1 0 9 5 8 9 5 6 7 0 - 8 2 8 2 - 3 0 4 1 0 0 - 1 6 1 5 7 - 1 6 2
4 0 1 2 2 1 1 2 0 8 7 0 - 6 1 0 8 1 0 3 1 0 0 - 1 4 4 6 0 - 4 4 9
4 0 1 4 8 5 - 6 1 7 0 - 4 1 3 1 5 1 2 8 0 1 0 0 - 1 2 5 4 1 - 5 6 3
4 0 1 6 2 2 3 2 2 1 7 0 - 2 6 8 3 6 0 1 1 0 0 - 1 0 5 8 0 - 5 5 2
4 0 1 8 1 1 6 1 4 4 7 0 2 8 0 4 - 6 6 7 1 0 0 - 8 8 8 9 8 8 2
4 0 2 0 6 8 - 6 7 7 0 4 6 6 2 6 3 6 1 0 0 - 6 1 4 0 3 1 4 5 1
5 0 - 2 6 3 8 6 - 4 0 6 7 0 6 1 0 9 1 1 0 7 4 1 0 0 - 4 1 1 7 2 1 2 4 0
5 0 - 2 4 1 3 5 - 1 2 6 7 0 8 5 7 6 5 6 4 1 0 0 - 2 2 1 9 - 1 9 2
5 0 - 2 2 2 4 6 2 3 3 7 0 1 0 7 3 7 - 7 2 6 1 0 0 2 2 1 5 - 1 9 8
5 0 - 2 0 5 6 4 5 8 0 7 0 1 2 4 0 6 - 3 8 9 1 0 0 4 2 2 2 2 3 5
5 0 - 1 8 5 9 6 6 0 1 7 0 1 4 1 8 0 - 1 5 6 1 0 0 6 9 4 - 9 1
5 0 - 1 6 6 9 5 6 8 7 7 0 1 6 5 3 3 9 1 0 0 8 4 8 0 - 4 8 4
5 0 - 1 4 1 6 5 - 1 3 7 7 0 1 8 5 2 4 8 1 0 0 1 0 5 2 3 - 5 4 4
5 0 - 1 2 3 1 9 3 2 2 8 0 - 2 8 8 7 8 8 1 0 0 1 2 8 7 - 1 1 2
5 0 - 1 0 4 9 2 4 7 2 8 0 - 2 6 1 4 2 1 4 4 1 0 0 1 4 1 6 5 1 7 4
5 0 - 8 4 4 6 4 3 9 8 0 - 2 4 6 3 7 3 1 1 0 - 2 8 2 3 * - 1 5
5 0 - 6 8 9 1 - 8 4 4 8 0 - 1 2 2 1 4 0 1 2 9 1 1 0 - 2 6 1 9 2 - 1 7 2
5 0 - 4 1 8 9 5 - 2 2 0 2 8 0 - 2 0 4 9 2 4 7 8 1 1 0 - 2 4 3 4 6 - 3 3 9
5 0 - 2 1 6 9 5 - 1 9 5 6 8 0 - 1 8 2 4 3 2 3 1 1 1 0 - 2 2 1 3 5 - 1 3 3
5 0 2 1 5 5 7 1 5 3 2 8 0 - 1 6 3 5 8 - 4 0 1 1 1 0 - 2 0 3 5 6 - 3 5 2
5 0 4 9 6 8 9 4 8 8 0 - 1 4 1 1 7 9 - 1 2 0 1 1 1 0 - 1 8 3 0 0 - 2 9 5
5 0 6 1 4 3 - 1 3 6 8 0 - 1 2 8 0 8 - 7 0 7 1 1 0 - 1 6 4 0 4 - 4 1 5
5 0 8 4 8 6 - 4 7 7 8 0 - 1 0 2 2 8 2 1 2 1 1 0 - 1 4 1 5 2 1 5 0
5 0 1 0 2 4 3 - 2 4 6 8 0 - 8 1 9 5 2 3 7 1 1 0 - 1 2 1 0 9 7 1 1 3 3
5 0 1 2 7 4 6 7 8 3 8 0 - 6 4 8 4 - 4 6 6 1 1 0 - 1 0 1 2 8 1 1 3 1 7
5 0 1 4 7 7 1 7 9 9 8 0 - 4 6 3 9 - 5 8 6 1 1 0 - 8 1 8 9 1 7 0
5 0 1 6 4 3 * 3 6 8 0 - 2 7 0 9 6 4 1 1 1 0 - 6 4 5 6 - 4 5 3
2 0 1 8 1 8 4 - 1 8 0 8 0 2 1 6 6 7 1 6 4 1 1 1 0 - 4 7 1 6 - 7 4 3
5 0 2 0 1 8 3 - 1 8 1 8 0 4 4 1 1 4 0 6 1 1 0 2 7 1 7 8
6 0 - 2 8 1 4 0 - 1 4 2 8 0 6 4 2 4 - 4 0 5 1 1 0 4 5 7 3 4
6 0 - 2 6 1 0 5 - 1 0 6 8 0 8 5 9 2 - 5 7 3 1 1 0 6 1 1 9 - 1 3 2
6 0 - 2 4 2 2 4 2 2 8 8 0 1 0 6 7 1 - 6 5 3 1 1 0 8 2 4 5 - 2 4 8
6 0 - 2 2 2 2 4 1 7 8 8 0 1 2 4 0 2 - 3 0 2 1 1 0 1 0 7 7 - 9 0
6 0 - 2 0 3 4 * - 4 2 8 0 1 4 1 3 * - 1 1 1 1 0 1 2 1 6 1 1 4 2
6 0 - 1 8 1 4 9 - 1 5 9 8 0 1 6 1 0 8 0 2 1 2 0 - 2 8 2 8 * - 3
6 0 - 1 6 5 5 3 5 8 7 9 0 - 2 8 3 2 5 3 3 5 1 2 0 - 2 6 1 4 1 1 4 0
6 0 - 1 4 1 3 5 7 1 4 1 4 9 0 - 2 6 6 6 1 6 6 3 1 2 0 - 2 4 1 0 6 - 9 8
6 0 - 1 2 6 9 7 6 8 4 9 0 - 2 4 4 1 0 3 9 2 1 2 0 - 2 2 3 9 9 - 3 9 0
6 0 - 1 0 2 4 2 - 2 4 8 9 0 - 2 2 2 9 1 - 3 0 0 1 2 0 - 2 0 9 4 - 7 6
6 0 - 8 1 6 9 6 - 1 8 8 3 9 0 - 2 0 9 4 8 - 9 2 1 1 2 0 - 1 8 9 8 - 7 7
6 0 - 6 1 4 7 9 - 1 6 5 5 9 0 - 1 8 9 3 8 - 9 1 7 1 2 0 - 1 6 3 8 1 3 7 8
6 0 - 4 5 3 7 - 4 8 9 9 0 - 1 6 1 0 4 - 1 2 6 1 2 0 - 1 4 4 5 2 4 6 1
6 0 - 2 1 4 8 - 7 4 9 0 - 1 4 2 6 * 4 0 1 2 0 - 1 2 2 7 8 2 9 1
6 0 2 2 9 7 2 4 1 9 0 - 1 2 2 7 6 - 2 8 8 1 2 0 - 1 0 8 5 4 4
6 0 4 8 3 4 7 1 0 9 0 - 1 0 1 2 1 1 1 4 1 2 0 - 8 6 0 - 6 3
6 0 6 4 0 3 4 0 0 9 0 - 1 8 1 7 4 - 1 7 6 1 2 0 - 6 3 4 * 3 0
6 0 8 5 7 0 5 7 7 9 0 - 6 4 0 0 3 5 8 1 2 0 - 4 1 8 7 1 6 8
6 0 1 0 6 9 3 6 7 8 9 0 - 4 9 3 7 9 9 7 1 2 0 - 2 1 5 6 1 3 9
6 0 1 2 1 4 * 4 3 9 0 - 2 1 0 8 3 1 1 0 4 1 2 0 2 8 3 6 - 8 2 6
6 0 1 4 2 7 * - 3 2 9 0 2 5 0 9 - 4 5 4 1 2 0 4 5 4 7 - 5 2 0
6 0 1 6 7 1 0 - 6 9 5 9 0 4 7 7 2 - 7 4 8 1 2 0 6 7 0 - 7 3
6 0 1 8 4 1 7 - 4 1 6 9 0 6 6 2 3 - 5 9 8 1 2 0 8 4 7 6 4 8 3
7 0 - 2 8 1 5 3 1 5 3 9 0 8 3 7 * - 2 1 2 0 1 0 5 1 8 5 2 9
7 0 - 2 6 2 3 4 2 1 9 9 0 1 0 3 9 7 3 7 6 1 3 0 - 1 8 3 2 9 - 3 3 5
7 0 - 2 4 5 5 - 5 6 9 0 1 2 7 4 6 3 1 3 0 - 1 6 2 7 6 - 2 6 7
7 0 - 2 2 3 7 1 3 8 3 9 0 1 4 2 8 1 - 3 1 4 1 3 0 - 2 4 1 4 9 - 1 5 3
7 0 - 2 0 7 4 3 7 3 5 1 0 0 - 2 8 4 3 4 1 1 3 0 - 2 2 9 7 - 9 3
7 0 - 1 8 6 1 2 6 1 3 1 0 0 - 2 6 5 2 3 2 1 3 0 - 2 0 1 7 2 1 7 4
7 0 - 1 6 1 0 5 - 9 0 1 0 0 - 2 4 2 1 4 - 2 0 4 1 3 0 - 1 8 9 2 3 9 2 8
7 0 - 1 4 1 0 1 3 - 1 0 3 7 1 0 0 - 2 2 1 5 3 - 1 4 8 130- 16839814
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13 0 -14 107 117 17 n -14 89 -89 0 2 11 12 38* 14
13 0 -12 316 -330 17 n -17 119 114 0 2 12 78 69
13 0 -10 670 -677 17 0 -10 98 100 0 2 13 37* 24
13 0 -8 94 92 17 0-8 388 393 0 2 14 210 193
13 0 -6 266 254 17 0 -6 13* 9 2 15 351 338
13 0 -4 431 .405 17 n -6 65 -61 0 2 16 416 424
13 0 .2 671 -650 17 0 -7 114 109 0 2 17 197 203
13 0 2 260 ?55 18 0 -24 34* -34 0 2 1R 18n 192
13 0 4 450 440 1,8 0 -2? 151 -1 IQ 0 2 19 6n 56
13 6 321 .315 1R A -2n 182 -169 0? 20 8A -82
13 0 8 26* 9 18 n -1A 49 -61 0 2 21 2A* -41
14 0 -28 160 -156 1R n -16 151 146 0 2 22 220 -219
14 0 -26 SO -42 1A A -14 ?18 218 0 2 23 10* 13
14 0 -24 148 160 1A n -1? 117 -111 0 3 1 383 385
14 0 -22 570 557 1A 0 -10 266 -2(,6 0 3 2 130 127
14 0 -20 57. 3n 1R n -R 309 -3?6 0 3 3 157 -144
14 0 -18 33?, -346 1 P. n ..6 37R 379 0 3 4 31 A 333
14 0 -16 221 -220 1A 0 -4 458 4/,2 0 3 5 46A -437
14 0 -14 555 540 1C, A -22 69 -5k 0 3 6 553 548
14 0 -12 665 685 1t n -2n 53 62 0 3 7 367 -345
14' 0 -10_ 27* 24 10 n -1,8 137 -112 0 3 R 444 432
14 0 -8 476 -465 10 n -16 215 -2,1? 0 3 9 15? 143
14 0 -6 672 -663 14 n -14 44 -3 3 0 3 1 -1 321 295
14 0 -4 466 -449 10 n -1? 22c, 272 0 3 11 32? 323
14 0 -2 196 -195 10 0- -10 -366 358 0 -3 12 27* 1
14 0 2 389- 375- 10 n -A 374 373 0 3 13 56 51
14 0 4 335 325- 20 0 -16 84 -A4 0 3 14 32A -316
14 0 6 122 -121 20 0 -14 39 -44 0 3 15 60 56
15 0 -26 70 77 A 1 1 375 -346 0 3 16 340, -359
15 0 -24 314 300 r. 1? 1 579 1817' 0 3 17 108 1 09
15 0-22 95 90 n 1 3 503 -414 0 3 1 A 123 .111
15 0 -20 356 354. 0 1 4 928_ 804 0- 3 19 24* -1
15 0 -18 152 138 0 1 5 674 615 0 3 20 11* 16
15 0 .16 67 -75 0 1 6 1407 -1440 0 3 21 5P -49
15 0 -14 54 36 n 1 7 50 45 0 4 1 271 262
15 0 -12 117 -136 1 P 1415 -145A 0 4 2 6A 52
15 0 -10 740 -723 0 1 0 171 -157 0 4 3 45T 459
15 0 -R 696 -6b4 n 1 11) 079 -1001 0 -4 4 103 102
15 0 -6 90 81 n 1 11 250 211 0 4 5 241 211
15 0 -4 476 466 n 1 1? 112 84 0 4 6 40* 30
15 0 -2 604 604 0 1 13 58. -55 0 4 7 14A -151
15 0 2 345 -352 0 1 16 504 5 1 0 4 R 51 35
15 0 4 80 -94 n 1 1R 75 75 0 4 9 187 -185
16 0 -26 11* -16 0 I 16 351 355 0 4 10 4R 41
16 0 -24 184 -173 0 1 17 26S -263 0 4 11 9n 98
16 0 -22 96 96 n 1 1A 376 373 0 4 12 30* -41
16 0 -20 200 185 n 1 10 34* 70 0 4 13 13* 7
16 0 -18 277 253 0 1 2n 134 131 (1 4 14 13* 30
16 0 -16 225 -220 A 1 21 40* -?7 0 4 15 41 -33
16 0 ..14 485 -468 1 2? 122 1?7 0 4 16 136 -143
16 0 -12 172 -163 r) 1 23 20* 24 0 4 17 33* -12
16 n -10 12? 120 n 1 24 49 65 0 4 18 201 -219
16 0 -R 200 208 0 2 1 652 -611 0 5 1 3n* -39
16 0 -6 7S -73 0 7? 1049 -1101 C. 5 2 157 -167
16 0 -4 118 -125 n 3 841 -829 0 5 3 81 92
16 0 -2 11 n -1 21 0? 4 301 226 0 5 4 9A -95
16 0 2 291 306 n 7 656 -654 0 5 5 170 177
17 0 -24 29? 275 -0 2 6-- 563 5S3 0 5 6 2t -19
17 0 -22 3P.* 36 0? 7 782 -247 0 5 7 3S+ 37
17 0-?0 256 -242 0 2 R 36R 372 0 5 R 8? -A6
17 0 -18 429 -411 0 9 98 E,5 0 5 9 91 -97
17 n -16 449 -430 n 2 1n 171 149 0 5 10 58 -40
100
0 5 11 172 -163 1 2 -13 313 -312 1 3 6 582 555
0 5 12 35 1 1 2-12 560 555 1 3 7 468 458
S 13 70 -n1 1 2 -11. 71 -67 1 3 P Q1 101
1 1-? 5 1 7*- 1 1 7- 1 n 400 40 1 3 9 546 535
1 1 -?4 36+ -27 1 7 -1) 419 30n 1 3 1n 13? -121
1 1 -73 9? 85 1? -ft 199 -11,h 1 3 11 314 306
1 1 -7? 7S -72 1 7 •7 575 545 1 3 12 137 -131
1 1 -21 152 1'S3 1 7 -6 735 -77A 1 3 13 190 ..?03
1 1 -20 467 -471 1 2 -S 06 -74 1 3 14 12n -36
1 1 -19 35* 8 1 7 -4 1067 -1101 1 3 15 367 -360
1 1 -18 76n -792 1? -3 4Ar -465 1 3 16 6A -79
1 1 -17 7P. 88 1 7-? A32 -957 1 3 17 129 -125
1 1 -16 2A7 -26? 1 7 -1 ?nR -?43 1 3 1h 84 -A3
1 1 -15 485 -471 1 7 1 15 ?1 1 3 10 56 60
1 1 -14 725 733 1 7? 4K9 47S 1 3 21) 97 -103
1 1 -13 234 -229 1 2 3 95 127 1 4 -18 15* 20
1 1 -12 1060 1100 1 4 559 494 1 4 -17 98 -103
1 1 .11 144 1 ?R 1? S 34? .3 ?Q 1 4 -16 13() -1 46
1 1 -10 340 323 1? 6 Sni 437 1 4 -15 1R* 14
1 1 -9 350 203 1 7 7 1A 45 1 4 -14 14P -154
1 1 -8 380 361 1 7 A 34f -21)9 1 4 -13 155 155
1 1 -7 118 96 1 7 9 106 -1 n? 1 4 -12 3S* -15
1 1 -6 823 74? 1 7 1n ?-89 204 1 4 -11 25* 36
1 -5 9R 61 1 7 11 466 -477 1 4 -10 203 -194
1 1 -4 473 478 1? 17 '541 55? 1 4 -9 314 -306
1 1 -3 454 -351 1 7 13 ?66 -269 1 4 -R 144 -123
1 1 -2 6?8 721 1 7 14 417 31)? 1 4 -7 261 -255
1 1 -1 585 648 1 7 1 S 56 -A0 1 4 -6 4?+ 21
1 1 1 917 907 1 7 16 78 An 1 4 -5 43* 31
1 1 2 130P. -1399 1 7 17 515 516 1 4 -4 393 389
1 1 3 634 -556 1? 1A 300 -304 1 4 -3 ?O0 224
1 1 4 1511 -1606 1 2 10 ?37 239 1 4 -2 548 580
1 1 5 152 -135 1? 20 308 -31? 1 4 -1 236 246
1 1 6 1357 -1311 1? 21 25* -10 1 4 1 91. 70
1 1 7 586 -555 1? 2?. ?32. -239 1 4?. 25? -219
1 1 8 408 -330 1 7 -2.el 149 164 1 4 3 47* -50
1 1 9 547 -490 1 3 -21 ??4 -277 1 4 4 256 -246
1 1 10 1031) 991 1 3 -20 196 101 1 4 5 10*• -6
1 1 11 197 -206 1 z -11) 142 -150 1 4 h 66 -64
1 1 12 114S 1155 1 3 -18 61) 70 1 4 7 An -83
1 1 13 53 40 1 3 -17 .195 196 1 4 P 106 -116
1 1 14 466 442 1 3 -16 37• -13 1 4 9 36* 22
1 1 15 455 455 1 3 -1S 4741 461 1 4 10 208 -221
1 1 16 152 138 1 -14 177 -160 1 4 11 87 70
1 1 17 3.31 334 1 -13 2.88 276 1 4 12 7A -70
1 1 18 140 _134 1 3 -12 306 -401 1 4 13 99 100
1 1 19 3S+ -30 1 3 -11 770 -268 1 4 14 36+- -29
1 1 20 67 69 1 3 -1n 1331) -349 1 4 15 184 -11)6
1 1 71 8? -86 1 3 -0 116 -11R 1 4 16 127 145
1 1 22 159 171 1 3 -8 139 -149 1 4 17 155 -150
1 1 73 31* -33 1 3 -7 ?37 225 1 5 -13 43 -42
1 2 -24 SR -55 1 3 -6 380 375 1 5 -12 11* 9
1 2 -23 261 -271 1 3 .5 43 43 1 5 -11 78 81
1 2 -22 114 110 1 3 -4 89 -86 1 5 -10 6S 64
1 2 -21 76 -85 1 3 .-3• 234 -225 1 5 -9 124 130
1 2 -20 214 219 1 -7 86 -n1 1 5 -8 24' 5
1 2 -19 64 60 1 -1 SK?. -570 1 5 -7 13* 22
1 2 -1A 277 273 1 3 1 327 -321 1 5 -6 30* -28
1 2 .17 325 309 1 3? 56 69 1 5 -5 15? -161
1 2 -16 87 -74 1 3 3 153 -139 1 5 -4 147 -161
1 2 -15 A5 78 1 3 4 691 671 1 5 -3 37* 7
1 2 -14 140 14A 1 S 139 140 1 5 .2 79 _100
101
1 5 -1 13* 27 2 2 -22 46 33 2 3 -3 186 -189
1 5 1 118 111 2 2 -21 174 -160 2 3 -2 530 558
1 5 2 158 169 2 2 -20 26* 5 2 3 -1 424 -419
1 5 3 133 128 2 2 -19 250 -252 2 3 1 206 -182
1 5 4 113 -116 2 2 -18 217 218 2 3 2 300 290
1 5 5 74 -80 2 2 -17 364 -372 2 3 3 635 611
1 5 6 13* -28 2 2 -16 633 634 2 3 4 145 132
1 5 7 52 -57 2 2 -15 59 40 2 3 5 455 430
1 5 8 38* 37 2 2 -14 427 419 2 3 6 219 -217
1 5 9 55 -55 2 2 -13 326 305 2 3 7 203 -192
1 5 10 35* -25 2 2 -17 73 69 2 3 8 327 -317
1 5 11 23* -10 2 2 -11 393 363 2 3 9 405 -401
1 5 12 18* -30 2 2 -10 651 -614 2 3 10 231 -230
2 1 -25 11* 9 2 2 -9 269 259 2 3 11 88 -78
2 1 -24 490 -501 2 2 -8 1237 -1286 2 3 12 33* 25
2 1 -23 144 -144 2 2 -7 670 636 2 3 13 293 292
2 1 -22 380 -382 2 2 -6 571 -572 2 3 14 67 -68
2 1 -21 241 -244 2 2 -5 54 -5 2 3 15 230 224
2 1 -20 87 112 2 2 -4 451 -411 2 3 16 147 -153
2 1 -19 189 -180 2 2 -3 990 -996 2 3 17 12* -19
2 1 -18 -18 594 593 2 2 -2 270 224 2 3 18 21* -15
2 1 -17 31* 4 2 2 -1 185 -104 2 3 19 170 -168
2 1 -16 661 664 2 2 1 98 -83 2 4 -19 115 111
2 1 -15 162 142 2 2 2 77 -83 2 4 -18 18* 25
2 1 -14 464 454 2 2 3 235 201 2 4 -17 53 44
2 1 -13 34* 56 2 2 4 118 86 2 4 -15 10* 22
2 1 -12 313 293 2 2 5 474 -437 2 4 -15 13* -28
2 1 -11 511 452 2 2 6 337 328 2 4 -14 88 -95
2 1 -10 157 -162 2 2 7 406 -392 2 4 -13 240 -242
2 1 -9 46 43 2 2 8 149 1142 2 4 -12 14* 6
2 1 -8 70 91 2 2 9 251 254 2 4 -11 197 -189
2 1 -7 148 94 2 2 10 697 697 2 4 -10 286 282
2 1 -6 730 707 2 2 11 829 820 2 4 -9 210 -220
2 1 -5 55 -74 2 2 12 110 -118 2 4 -8 385 388
2 1 -4 320 389 2 2 13 418 415 2 4 -7 10* -11
2 1 -3 238 -239 2 2 14 462 -470 2 4 -6 74 -74
2 1 -2 1348 -1495 2 2 15 132 -143 2 4 -5 305 322 1 -1 486 475 2 2 16 43 -418 2 4 -4 284 -285
2 1 1 238 -159 2 2 17 349 -168 2 4 -3 -275 283
2 1 2 1661 -1850 2 2 18 138 -141 2 4 -2 94 -77
2 1 3 486 -441 2 2 19 174 -175 2 4 -1 115 109
2 1 4 235 -180 2 2 20 84 -70 2 4 1 265 -256
2 1 5 245 -210 2 2 21 61 -46 2 4 2 245 220
2 1 6 1150 110 2 3 -22 184 196 2 4 3 67 46
2 1 7 81 -64 2 3 -21 256 264 2 4 4 50 -60
2 1 8 664 675 2 3 -20 156 161 2 4 5 168 243
2 1 9 440 422 2 3 -10 164 154 2 4 6 105 -103
2 1 10 118 -87 2 3 -18 124 -109 2 4 7 198 183
2 1 11 78 -51 2 3 -17 20* 5 2 4 8 34* 24
2 1 12 166 -139 2 3 -16 143 -133 2 4 9 155 -159
2 1 13 165 -161 2 3 -15 262 -254 2 4 10 118 -114
2 1 14 391 402 2 3 -14 267 -275 2 4 11 21 -216
2 1 15 312 -311 2 3 -13 110 -115 2 4 12 171 -183
2 1 16 463 481 2 3 -12 145 132 2 4 13 225 -228
2 1 17 14* 2 2 3 -11 37* 6 2 4 14 49 -37
2 1 18 371 372 2 3 -10 159 -147 2 4 15 48 -54
2 1 19 260 268 2 3 -9 238 -212 2 4 16 54 60
2 1 20 81 -75 2 3 -8 415 -404 2 5 -14 87 93
2 1 21 1 21 150 159 2 3 -7 165 152 2 5 -13 32* 45
2 1 22 194 -195 2 3 -6 462 -449 2 5 -12 49 -43
2 2 -24 143 150 2 3 -5 281 248 2 5 -11 74 -80
2 2 -23 106 104 2 3 -4 26* 8 2 5 -10 11* 12
102
2 5 -9 82 -75 3 1 17 19* -?6 3 3 -11 147 143
2 5 .8 161 186 3 1 18 318 .315 3 3 -10 133 .127
2 5 .7 24* 3 3 1 in 116 170 3 3 -9 311 -301
2 5 .6 130 130 3 1 2n 559 -564 3 3 -8 91, -113
2 5 .5 58 53 3 1 21 59 -47 3 3 -7 841 -861
2 5 4 13* .30 3? -25 76 -AO 3 3 .6 316 325
2 5 3 226 240 3? -24 71 72 3 3 -5 615 -593
2 5 2 227 -246 3 7 -23 36* 3A 3 3 -4 494 505
2 51 170 175 3 7 -22 172 176 3 3 -3 35P 323
2 5 1 117 -122 3 7 -21 122 129 3 3 -2 563 544
2 5 2 93. _85 3 2 -2n 348 343 3 3 -1 717 6A5
2 5 3 166 -175 7, 7 -10 93 -77 3 3 1 377 365
2 5 4 4n* 44 3 7 •1R 357 357 3 3 444 -401
2 5 5 136 -142 3 7 -17 370 365 3 3 3 95 59
2 5 6 5? .60 3 2 -16 215 208 3• 3 4 270 -281
2 5 7 3A* -5 3 7 -1 3A9 372 3 3 5 31* -5
2 5 8 21* 18 1 7 -14 358 -36n 3 3 6 41* 41
2 5 9 35* 0 3 2 -13 335 210 3 3 7 46 41
2 5 10 175 193 3 2 -12 700 -607 3 3 A 4* 31
2 i 11 61 69 3 2 -11 440 -405 3 3 9 71 59
3 1 -26 16A -172 3 2 -1n 048 -943 3 3 10 73 60
3- 1 -25 53 63 3 2 -0 1237 -123A 3 3 11 103 -101
3 1 -24 194, -198 3 7 -8 305 -277 3 3 12 177 -180
3 1 -23 80 98 3 7 -7 351 -3ri0 3 3 13 181 -185
3 1 -22. 55 .49 3 2 -6 371 342 3 3 14 287 -2A5
3 1 -21 183 -186 T 7 -5 766 747 3 3 15 111 -115
3 1 -20 206 210 17 -4 170 171 3 3 16 103 -106
3 1 -19 10* -it 3 3 7 -3 414 7A7 3 3 17 108 -99
3 1 -18 326 325 3 7- 460 '-467 3 3 18 107 10A
3 1 -17 30* 45 3 7 -1 73 10 3 4 -?0 124 -128
3 1 -16 300 294 3 2 1 481 433 3 4 -19 11* 2
3- 1 -15 6R -54 3?? 467 415 3 4 -18 1 1? -1 18
3 1 -14 231 245 3 7 3 ?Al -?S3 3 4 -17 77 -62
3 1 -13 506 -487 3? 4 1 261 1246 3 4- 1 6 1 1 -1 19
3 1 -12 503 539 9 5 327 2.00 3 4 -15 274 -270
3 1 .11 292 _305 3 2 6 A22 807 3 4 -14 40 49
3 1 -10 1104 1149 3 7 7 155 17n 3 4 -13 89 -99
3 1 -9 350 326 3 7 A 96 R4 3 4 -12 5? 40
3 1 -8 584 578 3? 0 1n4 -03 3 4 -11 91 84
3 1 _7 127A 1291 7 10 214 -226 3 4 -10 146 150
3 1 .6 600 -709 1 7 11 13* -7 3 4 -9 194 204
3 1 .5 1386 1453 3? 1? 517 -5An 3 4 -8 266 281
3 1 -4 212 n -2605 3 7 13 105 04 3 4 -7 103 122
3 1 -3 1147 -1078 3 7 14 319 -317 3 4 -6 1A3 195
3 1 -2 1589 -1852 3 7- 15 14* -10 3 4 -5 168 -182
3 1 -1 249 -296 3 7 16 117 -11A 3 4 -4 11* -6
3 1 1 582 _533 .3 7 17 15* 6 3 4 3 106 .109
3 1 2 624 597 7 1R 46 47 3 4 -2 63 41
3 1 3 0* -2n 3 7 in 36* -34 3 4 -1 188 193
3 1 4 81A 795 3 2 20 50 45 3 4 1 29c 289
3 1 5 370 -277 3 3 -23 3A 13 3 4 2 225 -238
3 1 6 1 3 4 140 3 3 -2 1 1 1 -11 1 3 4 3 41* 12
3 1 7 316 _274 3 3 -21 105 109 3 4 4 254 -245
3 1 8 546 510 3 3 -20 250 -251 3 4 5 14* 20
3 1 9 .87 81 3 3 -in 14* ?7 3 4 6 355 -335
3 1 10 481 466 1 1 -1P 89 -97 3 4 7 17 .168
3 1 11 210 185 3 3 -17 96 -A6 3 4 8 157 -160
3 1 12 404 409 3 3 -16 174 -171 3 4 9 221 -216
3 1 13 84 81 3 3 -15 135_ 1?8 3 4 10 245 251
3 1 14 341 418 3 3 -14 42* 27 3 4 11 53 .52
3 1 15 171 171 3 3 -13 312 30? 3 4 12 277 278
3 1 16 119 123 3 1 -1? 37* ?3 3 4 13 34* 40
103
3 4 14 73 73 4 1 11 70 -59 4 3 - 15 311 -291
3 4 15 76 79 4 1 12 546 541 4 3 -14 445 -445
3 5 -14 86 89 4 1 13 336 334 4 3 -13 264 -251
3 5 -13 11* 9 4 1 14 416 -401 4 3 -12 63 50
3 5 -12 40 41 4 1 15 101 23 4 3 -11 281 - 287
3 5 -11 12* -10 4 1 16 420 -419 4 3 -10 327 332
3 5 -10 120 -143 4 1 17 181 -184 4 3 -9 21* 27
3 5 -9 67 66 4 1 18 260 -249 4 3 -8 406 428
3 5 -8 155 -172 4 1 19 12* 19 4 3 -7 390 373
3 5 -7 66 63 4 1 20 79 -70 4 3 -6 606 602
3 5 -0 86 106 4 2 -25 186 -192 4 3 -5 262 266
3 5 -5 20* -20 4 2 -24 278 280 4 3 -4 102 112
3 5 -4 77 93 4 2 -23 126 -125 4 3 -3 235 242
3 5 -3 42* -53 4 2 -22 426 420 4 3 -2 81 61
3 5 -2 75 -70 4 2 -21 177 157 4 3 91 36* 4
3 5 -1 109 -122 4 2 -20 48 38 4 3 1 211 -207
3 5 1 19* -12 4 2 -10 259 249 4 3 2 165 -159
3 5 2 24* 2 4 2 -18 217 -205 4 3 3 360 -346
3 5 3 17* 12 4 2 -17 48 -46 4 3 4 81 -91
3 5 4 68 59 4 2 -16 602 -617 4 35 5 33* 35
3 5 5 78 85 4 2 -15 190 -178 4 3 6 397 -391
3 5 6 26* 38 4 2 -14 155 -151 4 3 7 358 343
3 5 7 56 47 4 2 -13 305 301 4 3 8 440 -452
3 5 8 168 -174 4 2 -12 38* -55 4 3 9 215 199
3 5 9 11* 12 4 2 -11 475 436 4 3 10 345 -338
3 5 10 75 -73 4 2 -10 296 -264 4 3 11 133 -121
4 1 -26 112 116 4 2 -9 91 -69 4 3 12 168 178
4 1 -25 94 -107 4 2 -8 467 -439 4 3 12 322 -315
4 1 -24 306 305 4 2 17 252 235 4 3 14 187 192
4 1 -23 14* 20 4 2 -6 362 -336 4 3 15 99 -86
4 1 -22 321 311 4 2 -5 993 -968 4 3 16 216 227
4 1 -21 93 96 4 2 -4 125 74 4 3 17 84 85
4 1 -20 20* -21 4 2 -3 512 -469 4 4 -20 30* 30
4 1 -19 167 -102 4 2 -2 304 318 4 4 -19 197 -196
4 1 -18 166 174 4 2 -1 143 126 4 4 -18 68 74
4 1 -17 189 -11 4 2 1 55 -30 4 4 47 67 -72
4 1 -16 709 693 4 2 2 1129 1126 4 4 -16 177 174
4 1 -15 228 206 4 2 3 554 409 4 4 -15 30* 23
4 1 -14 647 6602 4 2 4 229 221 4 4 -14 194 167
4 1 -13 355 349 4 2 5 1004 933 4 4 -13 90 93
4 1 -12 155 192 4 2 6 463 -454 4 4 -12 41* 59
4 1 -11 162 209 4 2 7 532 498 4 4 -11 108 111
4 1 -10 1306 -1398 4 2 8 550 -499 4 4 -10 170 -158
4 1 -9 600 -535 4 2 9 154 -166 4 4 -9 212 -222
4 1 -8 1199 -1321 4 2 10 240 -213 4 4 -8 18* -3
4 1 -7 473 -468 4 2 11 448 -429 4 4 -7 54 -65
4 1 -6 606 -688 4 2 12 18* -32 4 4 -6 14* -32
4 1 -5 204 -188 4 2 13 128 -125 4 4 -5 131 125
4 1 -4 635 -592 4 2 14 58 -65 4 4 -4 40 38
4 1 -3 1019 840 4 2 15 17* 23 4 4 -3 223 225
4 1 -2 594 504 4 2 19 175 -186 4 4 -2 131 -121
4 1 -1 257 -223 4 2 17 34* -30 4 4 -1 239 224
4 1 1 350 293 4 2 18 161 -179 4 4 1 66 67
4 1 2 182 147 4 2 19 170 -180 4 4 2 69 65
4 1 3 250 244 4 3 -23 35* -30 4 4 3 195 -185
4 1 4 577 -515 4 3 -22 33* -15 4 4 4 66 65
4 1 5 134 112 4 3 -21 168 -167 4 4 5 311 -310
4 1 0 102 75 4 3 -20 49 -49 4 4 6 93 90
4 1 7 460 -439 4 3 -10 141 141 4 4 7 184 -181
4 1 8 590 597 4 3 -18 103 -98 4 4 8 83 -81
4 1 9 305 -293 4 3 -17 97 92 4 4 0 98 108
4 1 10 790 756 4 3 -16 262 -250 4 4 10 166 -172
104
4 4 11 151 107 5 1 8 189 109 5 3 -18 236 -238
4 4 12 20* 32 5 1 0 363 353 5 3 -17 24* -10
4 4 13 40 24 5 1 10 768 -765 5 3 -16 84 -95
4 4 14 66 72 5 1 11 82 -96 5 3 -15 87 -98
4 5 -15 105 -117 5 1 12 934 -940 5 3 -14 116 109
4 5 -14 30* 24 5 1 13 14* 8 5 3 -13 405 -404
4 5 -13 69 63 5 1 14 241 -236 5 3 -12 704 714
4 5 -12 142 143 5 1 15 84 -91 5 3 -11 309 -298
4 5 -11 156 154 5 1 16 125 -119 5 3 -10 384 411
4 5 -10 78 87 5 1 17 178 -179 5 3 -9 137 134
4 5 -9 274 233 5 1 18 37* 15 5 3 -8 87 85
4 5 -8 90 -90 5 1 19 80 -78 5 3 -7 370 403
4 5 -7 28* 23 5 2 -26 185 183 5 3 -6 122 -108
4 5 -6 160 -192 5 2 -25 175 179 5 3 -5 124 111
4 5 -5 202 -217 5 2 -24 83 36 5 3 -4 199 -201
4 5 -4 59 -74 5 2 -23 261 252 5 3 -3 143 -146
4 5 -3 144 -151 5 2 -22 133 -135 5 3 -2 130 106
4 5 -2 47 34 5 2 -21 70 67 5 3 -1 31* -6
4 5 -1 31* -22 5 2 -20 226 -200 5 3 1 518 502
4 5 1 34* -22 5 2 -10 94 96 5 3 2 36* -28
4 5 2 65 -65 5 2 -18 440 -431 5 3 3 571 553
4 5 3 46 48 5 2 -17 64 72 5 3 4 233 -229
4 5 4 59 67 5 2 -16 188 -182 5 3 5 328 -317
4 5 5 45 -40 5 2 -15 553 -556 5 3 6 290 -279
4 5 6 176- 186 5 2 -14 66 -72 5 3 7 551 -5424 5 7 57 -45 5 2 -13 333 -338 5 3 8 259 -248
4 5 8 136 145 5 2 -12 83 47 5 3 9 319 -298
4 5 9 20* -13 5 2 -11 195 188 5 3 10 19* -9
5 1 -27 42 40 5 2 -10 320 -330 5 3 11 100 -81
5 1 -26 99 -106 5 2 -8 217 120 5 3 12 148 135
5 1 -25 33* -22 5 2 -8 527 -520 5 3 13 64 69
5 1 -24 20* 25 5 2 7 197 -188 5 3 14 176 177
5 1 -23 14* -27 5 2 -6 371 361 5 3 15 58 46
5 1 -22 139 188 5 2 -5 163 -185 5 3 16 44 16
5 1 -21 59 -61 5 2 -4 1094 1133 5 4 -20 25* 27
5 1 -20 389 395 5 2 -3 390 -346 5 4 -19 57 53
5 1 -19 146 -137 5 2 -2 1279 1333 5 4 -18 101 103
5 1 -18 572 558 5 2 -1 865 864 5 4 -17 40 53
5 1 -17 154 -130 5 2 1 411 387 5 4 -16 114 -118
5 1 -16 451 427 5 2 2 595 -555 5 4 -15 13* -12
5 1 -15 23* 33 5 2 3 281 -226 5 4 -14 14* 7
5 1 -14 155 -135 5 2 4 420 -407 5 4 -13 29* 12
5 1 -13 471 435 5 2 5 540 -495 5 4 -12 220 215
5 1 -12 947 -979 5 2 6 329 -315 5 4 -11 50 -48
5 1 -11 316 317 5 2 7 87 74 5 4 -10 250 239
5 1 -10 1328 -1436 5 2 8 188 176 5 4 -9 31* 38
5 1 -9 132 -195 5 2 9 190 189 5 4 -8 144 157
5 1 -8 695 -649 5 2 10 116 -125 5 4 -7 183 185
5 1 -7 267 -224 5 2 11 124 108 5 4 -6 190 -199
5 1 -6 404 426 5 2 12 278 -270 5 4 -5 211 212
5 1 -5 267 -192 5 2 13 64 55 5 4 -4 271 -274
5 1 -4 508 451 5 2 14 190 -178 5 4 -3 108 -114
5 1 -3 100 _60 5 2 15 48 -37 5 4 -2 108 -108
5 1 -2 691 -667 5 2 16 110 -105 5 4 -1 228 -236
5 1 -1 170 185 5 2 17 24* 23 5 4 1 403 -403
5 1 1 471 -481 5 2 18 123 125 5 4 2 183 -185
5 1 2 736 705 5 3 -24 108 -110 5 4 3 73 83
5 1 3 100 33 5 3 -23 155 160 5 4 4 132 125
5 1 4 1542 1622 5 3 -22 113 -118 5 4 5 246 257
5 1 5 9* 46 5 3 -21 160 151 5 4 6 288 294
5 1 6 1392 1405 5 3 -20 128 -133 5 4 7 121 128
5 1 7 419 397 5 3 -19 64 -58 5 4 8 147 159
105
5 4 9 89 -92 6 1 9 39 -31 6 3 -15 136 123
5 4 10 66 75 6 1 10 551 -530 6 3 -14 98 101
5 4 11 76 -84 6 1 11 394 -386 6 3 -13 641 636
5 4 12 11 7 6 1 12 65 -52 6 3 -12 30 290
5 4 13 11 16 6 1 13 32 47 6 3 -11 227 216
S 5 -15 10 102 6 1 14 76 74 6 3 -10 191 172
5 5 -14 130 -144 6 1 15 105 101 6 3 -9 167 -168
5 5 -13 35 40 6 1 16 13 0 6 3 -8 146 137
5 5 -12 97 -107 6 1 17 96 03 6 3 -7 203 -198
5 5 -11 123 -118 6 1 18 170 -197 6 3 -6 143 147
5 5 -10 20 16 6 2 -26 34 -18 6 3 -5 12 5
5 5 -9 144 -142 6 2 -25 12 23 6 3 -4 187 204
5 5 -8 80 78 6 2 -24 144 -145 6 3 -3 235 226
5 5 -7 12 -22 6 2 -23 27 -12 6 3 -2 107 -111
5 5 -6 63 73 6 2 -27 149 -149 6 3 -1 86 117
5 5 -5 27 4 6 2 -21 73 -57 6 3 1 164 -153
5 5 -4 41 -34 6 2 -20 79 -74 6 3 2 710 -712
5 5 -3 87 102 6 2 -10 60 51 6 3 3 168 -165
5 5 -2 38 55 6 2 -18 225 -206 6 3 4 377 -361
5 5 -1 11 29 6 2 -17 427 411 6 3 5 52 -61
5 5 1 58 -62 6 2 -16 330 -330 6 3 6 187 179
5 5 2 111 -105 6 2 -15 473 451 6 3 7 130 -123
5 5 3 135 -140 6 2 -14 400 -377 6 3 8 418 409
5 5 4 86 -98 6 2 -13 236 -247 6 3 9 35 2
5 5 5 25 -28 6 2 -12 219 -210 6 3 10 210 220
5 5 6 4 2 6 2 -11 1 725 -717 6 3 11 197 210
5 5 7 91 90 6 2 -11 339 337 6 3 12 12 38
6 1 -27 16 5 6 2 -9 658 -647 6 3 13 118 112
6 1 -26 206 211 6 2 -8 998 1001 6 3 14 66 -65
6 1 -25 20 14 6 2 -7 201 155 6 3 15 82 -92
6 1 -24 328 334 6 2 -6 -966 1005 6 4 -21 28 27
6 1 -23 14 5 6 2 -5 57 19 6 4 -20 140 143
6 1 -22 541 553 6 2 -4 315 298 6 4 -19 86 104
6 1 -21 225 220 6 2 -3 461 465 6 4 -18 165 176
6 1 -20 206 200 6 2 -2 304 -293 6 4 -17 66 -62
6 1 -19 361 345 6 2 -1 38 67 6 4 -16 50 45
6 1 -18 411 -415 6 2 1 221 18 6 4 -15 223 -219
6 1 -17 216 192 6 2 2 61 -50 6 4 -14 111 -106
6 1 -16 1077 -1078 6 2 3 221 182 6 4 -13 132 123
6 1 -15 191 -201 6 2 4 162 -167 6 4 -12 222 -220
6 1 -14 962 -1000 6 2 5 18 -18 6 4 -11 415 427
6 1 -13 783 -721 6 2 6 155 -149 6 4 -10 63 -56
6 1 -12 114 -137 6 2 7 58 65 6 4 -9 138 134
6 1 -11 188 -171 6 2 8 293 -288 6 4 -8 48 -58
6 1 -10 387 159 6 2 9 42 59 6 4 -7 82 -78
6 1 -9 256 272 6 2 10 419 -411 6 4 -6 170 -169
6 1 -9 143 111 6 2 11 196 -180 6 4 -5 271 -275
6 1 -7 403 -373 6 2 12 265 -262 6 4 -4 83 -81
6 1 -6 218 -205 6 2 13 325 -321 6 4 -3 153 -149
6 1 -5 281 234 6 2 14 166 171 6 4 -2 96 82
6 1 -4 372 -310 6 2 15 244 -250 6 4 -1 97 -106
6 1 -3 57 47 6 2 16 329 341 6 4 1 63 66
6 1 -2 966 923 6 2 17 72 7 6 4 2 32 28
6 1 -1 110 99 6 3 -24 137 -142 6 4 3 40 -44
6 1 1 83 -44 6 3 -23 40 -18 6 4 4 204 -189
6 1 2 471 500 6 3 -22 66 -69 6 4 5 14 16
6 1 3 237 259 6 3 -21 145 -141 6 4 6 130 -134
6 1 4 268 281 6 3 -20 193 -193 6 4 7 28 -10
6 1 5 142 114 6 3 -19 254 -246 6 4 8 30 43
6 1 6 214 -219 6 3 -18 176 175 6 4 9 15 -25
6 1 7 121 133 6 3 -17 383 -378 6 4 10 144 143
6 1 8 448 -435 6 3 -16 54 -30 6 4 11 74 76
106
6 4 12 115 123 7 1 13 126 -116 7 3 -9 112 108
6 5 -15 35 12 7 1 14 302 -317 7 3 -8 146 121
6 5 -14 11* 12 7 1 15 148 -166 7 3 -7 191 195
6 5 -13 54 -53 7 1 16 10* -16 7 3 -6 143 -161
6 5 -1? 146 -15R 7 1 17 13? -141 7 3 -5 578 553
6 5 -11 20* -21 7 2 -26 118 -119 7 3 -4 454 -445
6 5 -10 125 _13n 7 7 -25 37* -?0 7 3 .3 33n 314
6 5 -9 80 84 7? -24 as -80 7 3 -2 321 -325
6 5 -8 1?* R 7? -23 1?7 1?2 7 3 -1 400 -403
b 5 .7 34* 43 7 7 -2? 92 -7) 7 3 1 46R .452
e S -6 3?* 22 7? -21 27* -20 7 3 2 334 337
6 5 -5 70 -86 7 2 -20 325 -31? 7 3 3 423 -400
6 S -4 27* -3? 7 2 -10 19? -171 7 3 4 17S 167
6 5 -3 128 -120 7 2 -1R 372 -360 7 3 5 14. 20
-1? 191 -177 7 6 104 -1006 5-? 55 -39 7?
6 5 -1 106 -110 7? -16 350 -347 7 3 7 301 301
6 5 1 21* -12 7? -15 487 -480 7 3 A 30* 10
6 5 2 189 190 7 7 -14 345 0 7 3 0 14* 4
6 S 3 8S h6 7? --13 97 1) n 7 3 1n 30* .37
6 5 4 60 62 7? -1? 724 740 7 3 11 100 -107
6 5 5 160 176 7? -11 ?0? 10 7 3 1? 111 114
6 5 6 62 -60 7 4- -10- 843 85R 7 3 13 11* 4
7 1 -28 103 203 7 2 -9 778 286 7 3 14 77 82
7 1 -?7 57 -50 7? .9 R 434 471 7 4 -?1 60 -74
7 1 -26 353 351- 7 7 -7 720 671 7 4 -20 56 _58
7 1 .?.5 8.- 19 7 7 .06 469 -42A 7 4 -19 17• 19
7 1 -?4 176 173 7 2 -5 276?? 7 4 -18 201 203
7 1 -23 84 79 7? -4 107 R1 7 4 -17 24.7 ?49
7 1 -22 19? -192 7 2 -3 476 -445 7 4 -16 230 238
7 1 -21 59 57 7 2 -2 155 -137 7 4 -15 177 173
7 1 -20 398 -342 7 2 -1 568._ -534 7 4 -14 97 95
7 1 -19 13* 12 7 7 1 169 -149 7 4 -13 27* 34
7 1 -18 171' -171 7 7? K9 -78 7 4 -12 190 -189
7 1 -17 at, -89 7 7. 3 ?08 209 7 4 -11 36* -32
7 1 -16 12* -36 7? 4 646 -640 7 4 -10 297, -288
7 1 -15 297 283 7? S ?1R 205 7 4 -9 R7 -78
7 1 -14 40S -361 7? 6 685 -670 7 4 -8 36* -38
7 1 -13 100 86 7 2 7 29* 3x 7 4 -7 205 -209
7 1 -12 499 -407 7-? R 127 -13? 7 4 -6 65 -57
7 1 -11 43 _08 7 2 0 30,8 -31S 7 4 -5 177 -188
1 -10 791 -790? 1 0 ??9 211 7 4 -4 1 20 -1 25
1 -9 137 -166 7 7 11 14 1 7 4 -3 110 106
7 1 -A 197 -254 7 2 1? ?5 3?3 7 4 -2 11? -116
7 1 -'1 115 -131 7 2 13 193 201 7 4 -1 153 163
7 1 -c, 203 214 7 7 14 718 218 7 4 1 77 -62
7 1 -5 837 -845 7 2 15 92 R7 7 4? 287 2H6
7 1 -4 12 5 n 125o 7 2 1 6 70(. )6 7 4 3 174 -.1 b8
7 1 -3 86 _62 7 3 .2' 153 -153 7 4 4 28? 274
7 1 -2 1725 1811 7 3 -23 46 -48 7 4 5 164 -168
7 1 _1 R -38 7 3 -22 12* -16 7 4 6 186 185
7 1 1 609 625 7 3-?1 13* -15 7 4 7 187 184
7 1 2 214 -213 7 3 -20 333 342 7 4 R 30* -30
7 1 .3 57? 563 7 3 -10 90 9 7 4 9 250 262
7 1 4 1203 -1217 7 3 -18 385 373 7 4 10 43 -54
7 1 5 5R -50 7 1 -17 15* 6 7 5 -1S 2o* -43
7 1 6 480 _465 7 7 -16 166 145 7 5 .14 51 48
7 1 7 101 -78 7 -15 163 -161 7 5 -13 4R 43
7 1 8- 150 -145 7 3 -14 230 -222 7 5 -12 84 90
7 1 9 14* -10 7 3 -13 1?.5- -121 7 5 _11 30* -54
7 1 10 191 -139 7 3 -12 70 -43 7 5 -10 6n -58
7 1 11 47 o1 7 3 -1 1 43* -39 7 5 -9 1 0* 6
7 1 12 333 _328 7 1 -10 122 134 7 5 -8 29* .3
107
7 5 -7 27* -?6 A 7 -2n 115 -171 8 3 4 38* -26
7 5 _6 9F 104 A? -10 133 -1?3 8 3 5 57 .46
7 5 -5 25* -35 R? -1 P, 138 -170 3 6 21* -2
7 5 -4 100 104 P. -17 1bA -165 8 3 7 56 -67
7 5 -3 27* -15 A 2 -16 489 492 8 3 A 155 163
7 5 -2 47 21 A 7 -1S• 98 -91 8 3 9 3n* -22
7 5 _1 10n 104 P. 2 -14 679 6R 3 10 226 26
7 5 1 12 A 128 A? -13 100 in/) 8 3 11 35* -.43
7 5 2 SR -55 A 7 -1? ?R3 203 A 3 12 124 120
7 5 3 24* -11 A 7 -11 198 20M n 4 -21 34 -29
7 5 4 54. 64 8. 7 -10 79 -95 8 4 -20 6? -66
8 1 -28 182 18A A 7 -0 12* -73 A 4 -19 86 99
A 1 -77 111 112 A 7 -a 191 -18? 8 4 -18 18R -180
1 -26 14* 11 A? -7 628 -581 A 4 -17 175_ 180
8 1 -75• 108 116 S', 7 -6 357 366 8 4 -16 ?04 -208
8 1 .24 93 -70 A 2 -5 115 117 8 4 -15 54 53
8 1 -7.3 14* -6 A? -6 159 173 8 4 -14 8R -94
R 1 -22 446 -441 R 7 -3 R42 Ran h 4 -13 SS -S8
8 1 -21 105 114 A 7 -2 57 -?3 R 4 -12 14* -15
8 1 -20 670 -653 R? -1 539 5n7 A 4 -11 175 -178
8 1 -19 182 -16A 2 7 1 51 -32 8 4 -10 4?* -49
8 1 -114 17A -164 R 2? 693 -660 A 4 -9 20* -14
8 1 -17 117 101 A 7 3 502 -403 8 4 -R 4A 53
8 1 -16 41 45 A 2 4 425 -415 8 4 -7 19? 194
8 1 -15 111 -126 P 7 S 622 -617 8 4 -6 151 160
A 1 -14 182 -214 8? 6 56 r, n 8 4 -S 54 35
8 1 -13 177 -165 A 7 7 17n -171 8 4 -4 115 135
8 1 -12 53A -546 A 7 R 496 475 8 4 -3 276 -?64
A 1 -11 19S -202 P. 7 9 77 7? 8 4 -2 117 -105
8 1 _10 284 296 A 7 1n 319 304 8 4 -1 230 -236
8 1 -9 176 -174 113. 2 11 33 -15 8 4 1 27* 17
8 1 -8 1184 1 295 A 7 1? 11, 1 09 A 4 2 68 69
8 1 -7 40 -59 R 7 13 750 25 8 4 3 16? 165
8 1 -6 1276 1343 R 7 14 80 -74 8 4 4 118 112
8 1 -5 613 610 A? 15 99 114 8 4 5 116 118
8 1 -4' 313 299 A 3 -24 92 97 8 4 t, 46 38
8 1 -3 548 460 P. 3 -23 172 -186 8 4 7 79 65
8 1 -2 597 -571 A 3 -2? 26*$ 8 4 8 155 -160
8 1 -1 150 -175 2. 3 -21 44 44 8 4 9 11 38
8 1 1 533 -506 A 3 -20 01 •03 8 5 -1 3 11* 9
8 1 2 150 -164 R 3 -10 199 191 8 5 -12 17* -64
A 1 3 197 -206 A 3 -18 91 9n A 5 -11 1?* -57
8 1 4 114 108 R 71 -17 71 87 5 -10 26*- 14
8 1 5 48 42 A 3 -16 200 19? 8 5 -9 14* _147
8 1 6 76 70 -15 35* R A 5 -8 1?* -48
8 1 7 287 303 8 3 -14 ?17 209 A 5 -7 1?* A
8 1 h 18? -193 P. 3 -13 12* 12 8 5 -6 1?* 8
8 1 9 73 82 g 3 -1? 1A6 188 8 5 -5 1?* 51
8 '1 10 261 -277 A 3 -11 ?82 274 8 5 -4 14* 133
8 1 11 8$ -7n R 3 -10 112 -112 8 •.5 -3 14* 130
8 1 12 311 -315 A 3 -0 4.'13 412 8 5 -2 15* 180
8 1 13 97 11)2 A 3 -A 404 -381 8 5 -1 1 7* 54
8 1 14 12* -16 A 3 -7 110 -116 8 5 1 11* 30
8 1 15 75 -74 A 3 -6 474 -415 8 5? 70 -92
A I 16, 19A 200 A? -5 781 -77A 8 5 7 11* -92
8 2 -27 57 47 R 3 -4 441 -440 9 1 -2A 193 -195
8 2 -26 131 -135 A 3 -3 364 -369 9 1 -27 27* -21
8 2 -25 ?0* -14 R 3-? 54 40 9 1 -26 13A -117
8 2 -24 225 -234 A 3 .1 200 1R9 9 1 -25 127 -125
8 2 -23 79 74 A 3 1 292 291 9 1 -24 7n 63
8 2 -22 239 -240 R 3 2 395 358 9 1 -23 87 -75
8 2 -21 73 76 A 1 3 ?01 194 9 1 -22 16A 172
108
9 1 -21 14? 234^ 2 -1 1A() -104 9 4 -8 201 -2n4
9 1 -20 243 -248 9 2 1 98 -1 (01 9 4 -7 136 -1 31
9 1 -19 254 244 0 7 2 145 14() 9 4 .6 70 .74
9 1 .18 773 -789 2 3 100 -`)2 9 4 .5 A3 .89
9 1 -17 151 -144 n 1) 4 ?A6 270 9 4 -4 2S4 259
9 1 .16 493 -482 7 S 14* 5 9 4 -3 2* .27
9 1 -15 52 69 2 0+ 336 336 S 4 -2 271 269
9 1 -14 205 193 2 7 332 324 9 4 -1 37* -4
9 1 -13 ?.?.4 _214 R AR N1 9 4 1 R4 ?88
9 1 -12 837 856^ 7° 92 RO 9 4? 87 -83
9 1 -11 31* -14 9? 10 118 -114 9 4 3 206 209
9 1 -10 794 807 n? 11 64 -61 9 4 4 34* -10
9 1 -9 51 39 17 24* 1 9 4 S 147 -151
9 1 -8 56A S44 7 13 107 -219 9 4 6 2S* 28
9 1 -7 329 -291 0 3 -24 113 110 9 4 7 171 .182
9 1 .6 112 -82 0 3 -23 55 57 9 5 -13 76 -87
9 1 .5 79 .-5,3 3 -2? ?19 211 9 5 -12 44 53
9 1 -4 110 -135 3 -21 210 -216 9 5 -11 21 -3
9 1 -3 243 209 0 3 -20 1 ?.6 1 14 9 5 -1 , 8R 88
9 1 -2 114 -123 3 -19 ?40 -2?3 9 5 -9 110 133
.9 1 -1 24A 214 3 -18 148 147 9 5 -8 30* 4A
9 1 1 40 43 0 3 -17. 61 '1 9 5 -7 131 143
9 1 2 53 -48 0 3 -16 40* 17 9 S -6 113 -131
9 1 3 116 92 9 3 -15 320 313 9 5 .5 116 129
9 1 4 44? -441 3 -14 159 -163 9 5 -4 7A -98
9 1 5 27* 0 0 3 -13 261 246 9 5 -3 10n -108
9 1 6 7?4 -714 0 3 -12 393 -368 9 5- 20* -8
9 1 7 167 -178 0 3 -11 20* n 9 5 -1 1.40 -148
9 1 8 447 -446 0 3.-1n 453 .467 10 1 -2h 90- Ah
9 1 9 94 -61 0 3 •9 134 -143 10 1 -27 166 177
9 1 10 36*. 1 - 70 -73 10 1 -?6 234 -239
9 1 11 201 -191 0 3 -7 13*- ?l 10 1 -25 3, 44
9 1 12 6?7 630 9 3 -6 27* -7? 10 1 -?4 317 -318
9 1 13 11* 26 -S 106 93 10 1 -23 151 -162
9 1 14 442 452 0 3 ,4 401 4(1 10 1 -22 355 -357
9 1 15 100 110 0 3 -3 274 -274 10 1 -21 276 -276
9? -?.7 6A 6? 9 3-? 140 -17R 10 1 -20 280 -286
9 2 -20 176- -178 c 3 -1 129 -124 10 1 -19 124 .123
9 2- -25 1 2n -1 25 0 3 1 109 95 1 0 1 -1 k ?80 289
9 2 -24 227 -223 0 3 164 11.0 10 1 -17 10* 8
9 2 -?3 317 -317 0 3 3 195 --190 10 1 -16 641 653
9 2 -22 57 49 Q 3 176 171 10 1 -15 72 -69
9 2 -?1 434 -419 0 3 5 154 -14. 1 (1 1 -14 684 804
9 2 -20 405 397 0 7/, 127 1?6 10 1 -13 8Q 105
9 2 -19 115 93 0 3 7 131 133 10 1 -12 686 648
9 2 -18 385 369 3 R 78 61 10 1 -11 521 506
9 2 _17 296 264 0 3 0 7R3 292 10 1 -10 16n _141
9 2 -16 17? 15? 0 3 1.1 44 -S4 10, 19 454 462
9 2 ..15 24A 245 r. 3 11 ?73 285 10 1 -A 643 -631
9 2 .14 74 7( 4 -21 67 -71 10 1 -7 65 -38
9 2 -13 50 59^!. -20 13? 120 10 1 -6 467 -444
9 2 -12 76 50° 4 -1° 52 -Si 10 1 -5 543 -505
9 2 -11 107 12 4 -18 63 4A 1C. 1 -4 290 310
9 2 -10 344 334 4 -17 152 -151) 10 1 -3 320 -319
9? -9 268 2.74 0 4 -16 102 .97 10 1-? 29n 285
9 2 .8 176 181 0/. -15 30* -38 10 1 .1 197 171
9 2 -7 304 273 0 4 -14 54 -44 10 1 1 15? 123
9 2 -6 323 -275 9/. -13 35* 15 10 1 2 740 -755
9 2 -5 433 -379 0 4 -17 R5 -A1 10 1 3 155 -148
9 2 -4' 59o -590 0 4 -11 84 73 10 1 4 396 -412
9 2 -3 ?9S -294 0 4 -10 72 -66 10 1 5 216 -216
9 2 -2 625 -613 0 4 •0 27* 25 10 1 6 414 420
11 1 -18 481 4710 3 -8 55 -2310 1 7 126 126
11 1 -17 166 15610 3 -7 40* 510 1 8 541 532 10 3 -6 41* -13 11 1 1 -16 280 27110 1 9 48 30
11 1 -15 144 15310 3 5 284 27910 1 10 179 176 11 1 -14 161 -14610 3 -4 205 -16810 1 11 171 168 11 1 -13 150 -13910 3 -3 104 17310 1 12 61 -72
1 -12 202 -1910 3 -2 33* -3610 1 13 48 -44
11 1 -11 270 -25010 3 -1 251 -24310 2 -27 37 -31
10 3 1 94 -98 11 1 -10 629 61010 2 -26 22* -16
11 1 -9 34* -4010 3 2 504 49510 2 -25 112 112
11 1 -8 536 52010 7 159 15710 2 -24 140 149
11 1 -7 491 48010 3 4 269 26510 2 -23 135 125
11 1 -6 214 -20410 3 5 232 23110 2 -22 277 268
10 2 -21 140 -4 11 1 -5 297 28410 3 6 34* 16
11 1 -4 650 -65010 3 7 36* 2610 2 -20 148 131
10 3 8 152 -142 11 1 -3 130 12510 2 -19 290 -270
11 1 -2 850 -85210 3 9 114 -12510 2 -18 36* 27
1n 6 -20 165 -167 11 1 -1 327 -10010 2 -17 330 47
11 1 1 168 -18010 4 -1 40 -2910 2 -16 58 59
11 1 2 96 -9910 2 -15 150 -142 10 4 -18 12* 0
11 1 3 106 -9710 6 -17 11* -1710 2 -14 252 235
11 1 4 321 31710 2 -13 194 -189 10 4 -16 12* 7
11 1 5 141 -15310 4 -15 26* 1810 2 -12 192 193
10 4 -14 28* -39 11 1 6 486 48410 2 -11 45 57
11 1 7 101 -11610 4 -13 56 6010 2 -10 64 -10
11 1 8 272 27410 4 -18 58 5110 2 -9 633 598
11 4 -11 116 -110 11 1 9 161 16410 2 -8 348 -364
11 1 10 27* 2910 4 -10 155 15310 2 -7 502 481
10 4 -9 168 -174 11 1 11 95 10110. 2 -6 909 -920
11 1 12 24* 710 4 -8 122 11210 2 -5 113- 112
11 2 -27 196 -21410 4 -7 69 -6710 2 -4 471 -452
11 2 -26 180 18610 2 -3 412 -408 10 4 -6 114 120
11 2 -25 87 -9710 4 -5 137 14110 2 -2 65 33
11 2 -24 156 13510 4 -4 13* 1010 2 -1 682 -675
11 2 -23 168 16810 4 -3 274 28810 2 1 143 135 11 2 -22 97 9810 4 -2 100 -9610 2 2 313 314
2 -21 105 11210 4 -1 48 4610 2 3 169 160 10 4 1 111 -117 11 2 -20 121 11110 2 4 115 -106
11 2 -19 28* -2810 2 75 -7110 2 5 182 -176
10 4 3 64 -70 11 2 -18 227 21810 2 6 98 -91 11 2 -17 66 -5210 4 4 52 -6510 2 7 62 -67
11 2 -16 305 3083310 2 8 98 90 10 4 5 34*
10 5 -12 60 -72 11 2 -15 447 46510 2 9 33* -25
11 2 -14 120 -11510 5 -11 36 3210 2 10 297 303
11 2 -13 350 37010 5 -10 10* 1110 2 11 151 163
11 2 -12 614 -62210 5 -29* -3510 2 12 104 110 11 2 -11 217 -23810 3 -24 37 44 10 5 -8 112 126
11 2 -10 592 -59610 5 -7 75 -7210 3 -23 105 115
11 2 -9 490 -50710 5 -6 87 8710 3 -22 133 129
11 2 -8 291 -30910 5 -5 10* 2510 3 -21 186 202 11 2 -7 425 -44610 5 -4 21* -2610 3 -20 182 180
11 2 -6 206 20810 5 -3 133 13810 3 -19 173 174 11 2 -5 27 -4211 1 -28 66 -7010 3 -18 53 58
11 2 -4 49 2511 1 -27 28* 1610 3 -17 107 111
11 1 -26 160 -16 11 2 -3 386 36510 3 -16 147 -154
11 2 -2 245 25311 1 -25 122 1271n 3 -15 112 122
11 4 -24 214 -211 11 2 -1 168 16410 3 -14 197 -200
11 2 1 78 6411 1 -23 45* -3110 3 -13 196 -1b3
11 2 2 25* -711 1 -22 14* -110 3 -12 247 -266
11 2 3 62 6010 3 -11 454 -462 11 1 -21 32* 15
11 2 4 81 9010 3 -10 53 -46 11 1 -20 312 318
11 1 -19 221 -228 11 2 5 0* 13 -9 159 -175
109
1 -26 32* -1 12 2 1 313 -30711 2 6 218 224
1 -25 180 -1711 2 7 173 -173 12 2 2 470 468
12 2 3 36* -91 -24 30 3511 2 8 259 208
1 -23 17* -111 2 9 23* -14 12 2 4 359 369
11 2 10 35* -44 1 -27 330 3 12 2 5 313 324
-21 9 12 2 6 30* -2511 3 -24 53 51
11 3 -73 11* 12 2 7 401 4231 -20 290 21 -19 80 011 3 -22 38* 30 12 2 8 288 -289
12 2 9 60 -72
-18 164 1111 3 -21 172 177
11 3 -20 127 -126 12 3 -24 78 -891 -17 14
1 3 -19 72 69 1 -16 220 21 12 3 -23 11* 7
11 3 -18 264 -270 12 3 -22 121 -1161 -15 133 14
11 3 -17 180 -173 1 -14 180 -173 12 3 -21 134 112
11 3 -16 145 -143 -13 123 1 12 3 -20 46 -35
11 3 -15 178 -186 12 3 -19 75 -84-12 90
11 3 -14 85 -69 12 3 -18 36* 46
12 1 -110 53 12 1 -10 203 -211 3 -13 180 168 12 3 -17 40 33
.11 3 -12 20* 20 12 1 -0 13 12 3 -16 93 103
12 1 -8 480 -48 12 3 -15 38* -6011 3 -11 342 357
12 3 -14 13* -911 3 -10 76 68 12 1 -7 79
11 3 -9 66 -69 12 1 -6 760 -7 12 3 -13 232 -250
12 1 -5 62 -111 3 -8 25* -11 12 3 -12 288 -291
12 1 -4 502 -5 0211 3 -7 216 -228 12 3 -11 70 -63
12 1 -3 405 -30711 3 -0 38* 40 12 3 -10 244 -256
11 3 -5 343 -339 7 1 -2 153 11 12 3 -9 67 68
11 3 -4 196 193 12 3 -8 254 261
11 3 -3 203 -193 12 3 -7 84 -7112 1 -1 36 12 1 1 25
12 1 2 516 493 12 3 -6 350 35011 3 -2 143 140
12 1 3 234 23011 3 -1 197 192 12 3 -5 138 141
12 1 4 54 -4711 3 1 217 216 12 3 -4 395 384
11 3 2 66 54 12 1 245 21 12 3 -3 278 277
12 1 6 278 -279 12 3 -2 91 -9711 3 3 150 146
12 1 7 131 -12711 3 4 211 -213 12 3 -1 255 255
12 3 1 26* -2712 1 3 8411 3 5 153 152
11 3 6 134 -135 7 1 0 138 -1 12 3 2 65 -70
11 3 7 50 -21 12 3 3 340 -34012 1 10 180 202
12 2 -26 26* -4011 3 8 54 63 12 4 36* -43
12 2 -25 167 -16911 4 -20 12* -22 12 3 5 228 -236
11 4 -19 44 32 12 2 -24 108 113 12 3 6 18* 1
12 2 -23 163 -14911 4 -18 34* -35 12 4 -19 116 -118
11 4 -17 12* -11 12 4 -18 33* -1512 2 -22 292 295
11 4 -16 12* -12 12 4 -17 108 -11212 2 -21 25*
11 4 -15 145 -143 12 4 -16 135 137
11 4 -14 78 -85 12 2 -20 243 245 12 2 -19 96 12 4 -15 45 39
11 4 -13 238 -242 12 4 -14 311 314
11 4 -12 71 -74 12 4 -13 59 6112 2 -18 49 12 2 -17 60
11 4 -11 39* -7 12 2 -16 281 -2 12 4 -12 19* 186
11 4 33 35 12 4 -11 12* -1412 2 -15 68
12 4 -10 59 -7311 4 -9 187 192
11 4 -8 207 210 12 4 -9 91 10712 2 -14 47612 2 -13 14*
12 2 -12 311 -312 12 4 -8 305 -32211 4 -7 216 227
12 4 -7 59 -5912 2 -11 6211 4 -0 135 134
12 4 -6 17* -312 2 -10 64 -5911 4 -5 120 132
12 4 -5 12* -1111 4 -4 78 77 2 -9 13
11 4 -3 53 -59 12 4 -4 92 89
11 4 -2 63 -60 12 2 -7 206 216 12 2 -7 140 12 4 -3 12* 15
11 4 -1 130 -134 12 4 -2 41 -47
11 4 1 17* 34 12 4 -1 92 8912 2 -6 164 166 12 2 -5 247
12 2 -4 156 -15011 4 2 11* 1 12 4 1 110 108
11 4 3 12* 6 13 1 -28 81 8412 2 -3 36.
12 1 -28 340 -356 12 2 -2 194 -192 13 1 -27 80 70









































































































13 1-25 12* -7 13 2 4 240 -265 14 1-13 180 -187
13 1-24 80 80 13 2 5 179 -181 14 1-12 312 -333
13 1-23 30* 11 13 2 6 152 -151 14 1-11 173 -175
13 1-22 170 173 13 2 7 171 -180 14 1-10 227 219
13 1-21 14* -4 13 3 -23 23* 7 14 1-9 227 -226
13 1-20 145 -141 13 3 -22 45 -33 14 1-8 336 346
13 1-19 143 -141 13 3 -21 22* -20 14 1-7 165 154
13 1-18 87 81 13 3 -20 149 -141 14 1 -6 153 146
13 1-17 177 -150 13 3 -19 102 84 14 1 -5 124 -149
13 1-16 334 333 13 3 -18 152 -148 14 1 -4 54 69
13 1-15 81 -72 13 3 -17 128 117 14 1-3 196 201
13 1-14 346 344 13 3 -16 62 -65 14 1-2 14* 4
13 1-13 327 325 13 3 -15 13* 7 14 1 -1 214 217
13 1-12 169 -168 13 3 -14 219 216 14 1 1 1R* 27
13 1-11 160 148 13 3 -13 194 1-191 14 1 2 97 100
13 1-10 636 -653 13 3 -12 264 263 14 1 3 40 -44
13 1 -9 89 -93 13 3 -11 299 -304 14 1 4 286 297
13 1 -8 723 -742 13 3 -10 304 311 14 1 5 12* -30
13 1 -7 133 -134 13 3 -9 60 60 14 1 6 55 63
13 1 -6 164 -166 13 3 -8 27* 29 14 2-26 42 39
13 1 -5 99 86 13 3 -7 315 320 14 2 -25 39 44
13 1 -4 479 408 13 3 -6 27* -32 14 2- 24 144 -148
13 1 -3 168 176 13 3 -5 77 90 14 2 -23 41 -23
13 1 -2 210 224 13 3 -4 112 -124 14 2 -22 227 -224
13 1 -1 40* -23 13 3 -3 177 -161 14 2 -21 173 -162
13 1 1 194 - 206 13 3 -2 163 -171 14 2 -20 145 -148
13 1 2 79 -76 13 3 -1 70 -74 14 2-19 84 -71
13 1 3 114 -116 13 3 1 107 103 14 2-18 84 56
13 1 4 167 171 13 3 2 32* 34 14 2 -17 130 116
13 1 5 56 -61 13 3 3 135 146 14 2 -16 44* 57
13 1 6 334 354 13 3 4 38 40 14 2 -15 267 216
13 1 7 85 89 13 4 -18 60 -63 14 2- 14 127 -127
13 1 8 1668 175 13 4- 17 11* -8 14 2 -13 83 77
13 2 -26 127 127 13 4- 16 66 -78 14 2 -12 105 -105
13 2 -25 131 140 13 4 -15 155 162 14 2 -11 132 -139
13 2 -24 141 135 13 4 -14 11* -30 14 2-10 84 -81
13 2- 23 133 141 13 4- 13 114 129 14 2 -9 185 -176
13 2-22 35* 32 13 4-12 101 99 14 2-8 178 176
13 2-21 236 240 13 4- 11 41 -41 14 2 -7 171 -156
13 2- 20 207 -211 13 4-10 186 190 14 2 -6 434 416
13 2- 19 124 125 13 4 -9 184 -195 14 2 -5 62 -57
13 2-18 285 -273 13 4 -8 60 53 14 2- 4 214 214
713 2-17 124 -122 13 4 -7 51 55 14 2 -2 63 -51
13 2-16 281 -281 13 4 -6 47 -50 14 2 -2 95 84
13 2-15 347 -324 13 4 -5 142 147 14 2-1 180 191
13 2-14 45* -2 13 4 -4 27* 5 14 2 1 194 205
13 2-13 332 -338 13 4 -3 81 81 14 2 2 248 -253
13 2-12 61 57 13 4 -2 74 -76 14 2 3 30* 42
13 2-11 14* -5 14 1-27 11* -5 14 2 4 41 -10
13 2-11 48 5 14 1-26 57 54 14 2 5 36 24
13 2 -9 220 211 14 1-25 12* 4 14 3-22 51 -42
13 2 -8 44* -39 14 1-24 106 105 14 3-21 37* -52
13 2-7 84 -65 14 1- 23 33* -6 14 3-20 12* -2
13 2- 6 142 -146 14 1-27 243 256 14 3-19 278 -284
13 2- 5 311 -307 14 1-21 14* 23 14 3-18 135 -145
13 2 -4 204 177 14 1- 20 516 217 14 3- 17 190 -205
13 2 -3 230 221 14 1- 19 187 188 14 3- 16 31* 34
13 2 -2 437 439 14 1 -18 68 -66 14 3-15 13* 1
13 2 - 1 260 265 14 1 -17 214 198 14 3- 14 147 150
13 2 1 292 301 14 1 -16 704 -713 14 3-13 187 176
13 2 2 83 -75 14 1 -15 46* -48 14 3-12 186 184
13 2 3 16* -3 14 1- 14 693 -709 14 3-11 274 277
112
14 3 - 10 91 74 15 2 - 18 68 - 58 16 1 - 6 365 362
14 3 - 9 60 72 15 2 - 17 173 - 195 16 1 - 5 95 94
14 3 - 8 28 31 15 2 - 16 41 - 37 16 1 - 4 278 285
14 3 - 7 37 44 15 2 - 15 114 - 111 16 1 - 3 220 224
14 3 - 6 13 - 36 15 2 - 14 83 - 86 16 1 - 2 64 - 74
14 3 - 5 20 - 12 15 2 - 13 50 - 54 16 1 - 1 42 40
14 3 - 4 30 31 15 2 - 12 106 99 16 1 1 53 - 54
14 3 - 3 118 - 121 15 2 - 11 111 - 112 16 1 2 223 - 225
14 3 - 2 189 - 194 15 2 - 10 242 251 16 2 - 24 203 195
14 3 - 1 75 - 85 15 2 - 9 130 136 16 2 - 23 50 33
15 3 1 25 15 15 2 - 8 428 434 16 2 - 22 85 - 85
15 3 2 180 - 194 15 2 - 7 242 251 16 2 - 21 203 195
14 4 - 16 5 9 15 2 - 6 38 23 16 2 - 20 120 - 132
14 4 - 15 116 - 105 15 2 - 5 337 346 16 2 - 10 217 213
14 4 - 14 98 - 106 15 2 - 4 330 - 338 16 2 - 18 34 - 914 4 - 13 50 - 46 15 2 - 3 24 31 16 2 - 17 111 - 123
14 4 - 12 11 - 21 15 2 - 2 219 - 221 16 2 - 16 18 35
14 4 - 11 83 91 15 2 - 1 317 - 322 16 2 - 15 193 - 191
14 4 - 10 63 - 68 15 2 1 254 - 268 16 2 - 14 335 347
14 4 - 9 100 111 15 2 2 105 105 16 2 - 13 37 1
14 4 - 8 75 - 65 15 2 3 33 35 16 2 - 12 264 268
14 4 - 7 27 - 19 15 3 - 21 44 52 16 2 - 11 177 183
14 4 - 6 58 - 67 15 3 - 20 73 77 16 2 - 10 13 - 4
14 4 - 5 23 - 24 15 3 - 19 42 46 16 2 - 9 31 - 15
15 1 - 27 10 13 15 3 - 18 251 260 16 2 - 8 104 - 111
15 1 - 26 125 127 15 3 - 17 26 - 35 16 2 - 7 139 - 128
15 1 - 25 34 41 15 3 - 16 155 156 16 2 - 6 125 - 142
15 1 - 24 88 86 15 3 - 15 12 4 16 2 - 5 198 - 184
15 1 - 23 41 - 9 15 3 - 14 63 51 16 2 - 4 45 49
15 1 - 22 37 - 49 15 3 - 13 40 50 16 2 - 3 106 119
15 1 - 21 38 - 42 15 3 - 12 91 - 108 16 2 - 2 42 48
15 1 - 20 143 - 134 15 3 - 11 38 - 24 16 2 - 1 189 198
15 1 - 19 64 - 59 15 3 - 10 59 - 64 16 3 - 19 177 185
15 1 - 18 143 - 142 15 3 - 9 146 - 134 16 3 - 18 21 27
15 1 - 17 72 - 37 15 3 - 8 24 28 16 3 - 17 178 190
15 1 - 16 245 - 250 15 3 - 7 116 - 106 16 3 - 16 16 - 13
15 1 - 15 61 - 54 15 3 - 6 12 25 16 3 - 15 30 - 13
15 1 - 14 226 - 228 15 3 - 5 151 148 16 3 - 14 20 24
15 1 - 13 114 103 15 3 - 4 51 - 49 16 3 - 13 108 - 92
15 1 - 12 207 221 15 3 - 3 295 299 16 3 - 12 43 19
15 1 - 11 40 6 15 3 - 2 109 - 103 16 3 - 11 39 38
15 1 - 10 230 241 15 3 - 1 90 86 16 3 - 10 55 60
15 1 - 9 81 76 16 1 - 26 155 162 16 3 - 9 185 188
15 1 - 8 223 - 227 16 1 - 25 117 126 16 3 - 8 80 92
15 1 - 7 25 6 16 1 - 24 142 - 156 16 3 - 7 160 32
15 1 - 6 39 - 331 16 1 - 23 245 261 16 3 - 6 101 - 107
15 1 - 5 49 - 33 16 1 - 22 326 - 327 16 3 - 5 165 - 177
15 1 - 4 34 9 16 1 - 21 27 13 16 3 - 4 158 - 165
15 1 - 3 277 - 271 146 1 - 20 335 - 334 17 1 - 25 180 - 193
15 1 - 2 522 530 16 1 - 19 100 - 96 17 1 - 24 180 - 193
15 1 - 1 55 - 56 16 1 - 18 92 - 88 17 1 - 23 107 - 109
15 1 1 117 128 16 1 - 17 198 - 215 17 1 - 22 32 - 9
15 1 2 93 104 16 1 - 16 62 71 17 1 - 21 100 105
15 1 3 217 234 16 1 - 15 101 - 105 17 1 - 20 112 111
15 1 4 286 - 298 16 1 - 14 44 37 17 1 - 19 218 206
15 2 - 25 67 75 16 1 - 13 108 88 17 1 - 18 13 7
15 2 - 24 67 - 68 16 1 - 12 195 - 195 17 1 - 17 71 61
15 2 - 23 53 71 16 1 - 11 98 - 105 17 1 - 16 221 - 222
15 2 - 22 86 - 84 16 1 - 10 14 - 32 17 1 - 15 78 - 87
15 2 - 21 48 25 16 1 - 9 109 - 96 17 1 - 14 116 - 123
15 2 - 20 82 - 74 16 1 - 8 433 421 17 1 - 13 46 - 42
15 2 - 19 101 - 125 16 1 - 7 40 38 17 1 - 12 55 55
113
1 7 1 - 1 1 3 0 * - 7 1 8 2 - 1 7 6 1 6 5 0 0 0 0 0
1 7 1 - 1 1 1 9 4 1 9 5 1 8 2 - 1 6 7 8 - 8 5 0 0 0 0 0
1 7 1 - 9 1 3 2 - 1 3 3 1 8 2 - 1 5 5 0 - 4 2 0 0 0 0 0
1 7 1 - 8 2 2 8 2 3 4 1 8 2 - 1 4 6 0 - 7 2 0 0 0 0 0
1 7 1 - 7 3 0 * - 2 9 1 8 2 - 1 3 1 6 8 - 1 6 7 0 0 0 0 0
1 7 1 - 6 2 5 6 2 6 7 1 8 2 - 1 2 2 8 * 9 0 0 0 0 0
1 7 1 - 5 1 5 * 2 6 1 8 2 - 1 1 1 1 6 - 1 1 6 0 0 0 0 0
1 7 1 - 4 9 5 - 8 5 1 8 2 - 1 0 1 4 9 1 5 4 0 0 0 0 0
1 7 1 - 3 1 0 8 1 1 3 1 8 2 - 9 1 2 8 1 3 5 0 0 0 0 0
1 7 1 - 2 2 2 7 - 2 3 5 1 8 2 - 8 1 4 * - 2 0 0 0 0 0
1 7 1 - 1 1 9 * - 1 0 1 8 2 - 7 2 2 4 2 3 8 0 0 0 0 0
1 7 2 - 2 2 8 0 - 8 4 1 8 1 - 2 0 1 1 8 1 1 6 0 0 0 0 0
1 7 2 - 2 1 2 3 6 - 2 4 5 1 8 1 - 1 9 4 5 4 0 0 0 0 0 0
1 7 2 - 2 0 8 1 9 0 1 8 1 - 1 8 2 8 5 2 9 7 0 0 0 0 0
1 7 2 - 1 9 1 1 * - 1 7 1 8 1 - 1 7 8 1 7 7 0 0 0 0 0
1 7 2 - 1 8 2 4 5 2 5 5 1 8 1 - 1 6 7 6 7 7 0 0 0 0 0
1 7 2 - 1 7 1 5 6 1 6 1 1 8 1 - 1 5 7 5 5 7 0 0 0 0 0
1 7 2 - 1 6 2 4 9 2 6 0 1 8 1 - 1 4 8 2 - 8 9 0 0 0 0 0
1 7 2 - 1 5 1 5 3 1 5 2 1 9 1 - 1 3 3 8 - 3 6 0 0 0 0 0
1 7 2 - 1 4 3 5 * - 3 7 1 8 1 1 2 1 1 9 - 1 2 4 0 0 0 0 0
1 7 2 - 1 3 1 4 2 1 4 4 1 8 1 - 1 1 8 6 - 8 5 0 0 0 0 0
1 7 2 - 1 2 7 6 - 8 6 1 8 1 - 1 0 1 0 4 - 1 1 1 0 0 0 0 0
1 7 2 - 1 1 5 8 6 5 1 8 1 - 9 1 8 * - 2 0 0 0 0 0 0
1 7 2 - 1 0 7 0 - 8 3 1 8 1 - 8 1 5 8 1 6 6 0 0 0 0 0
1 7 2 - 9 4 9 6 4 0 0 0 0 0 0 0 0 0 0
1 7 2 - 8 5 4 3 6 0 0 0 0 0 0 0 0 0 0
1 7 2 - 7 1 0 7 - 1 0 6 0 0 0 0 0 0 0 0 0 0
1 7 2 - 6 7 6 7 9 0 0 0 0 0 0 0 0 0 0
1 7 2 - 5 8 7 - 9 5 0 0 0 0 0 0 0 0 0 0
1 7 2 - 4 1 7 * 1 0 0 0 0 0 0 0 0 0 0 0
1 7 2 - 3 1 6 * - 3 1 0 0 0 0 0 0 0 0 0 0
1 7 3 - 1 6 6 5 7 4 0 0 0 0 0 0 0 0 0 0
1 7 3 - 1 5 1 0 * 1 2 0 0 0 0 0 0 0 0 0 0
1 7 3 - 1 4 3 5 4 4 0 0 0 0 0 0 0 0 0 0
1 7 3 - 1 3 2 7 * 2 5 0 0 0 0 0 0 0 0 0 0
1 7 3 - 1 2 1 1 0 - 1 1 2 0 0 0 0 0 0 0 0 0 0
1 7 3 - 1 1 7 1 5 0 0 0 0 0 0 0 0 0 0 0
1 7 3 - 1 0 2 3 4 - 2 4 0 0 0 0 0 0 0 0 0 0 0
1 7 3 - 9 4 0 5 4 0 0 0 0 0 0 0 0 0 0
1 8 1 - 2 3 6 0 - 8 9 0 0 0 0 0 0 0 0 0 0
1 8 1 - 2 2 7 3 - 6 7 0 0 0 0 0 0 0 0 0 0
1 8 1 - 2 1 7 5 - 8 3 0 0 0 0 0 0 0 0 0 0
1 8 1 - 2 0 5 3 - 5 4 0 0 0 0 0 0 0 0 0 0
1 8 1 - 1 9 1 2 * - 3 1 0 0 0 0 0 0 0 0 0 0
1 8 1 - 1 8 1 2 7 - 1 2 6 0 0 0 0 0 0 0 0 0 0
1 8 1 - 1 7 1 2 * - 3 2 0 0 0 0 0 0 0 0 0 0
1 8 1 - 1 6 7 2 7 2 0 0 0 0 0 0 0 0 0 0
1 8 1 - 1 5 8 6 - 7 9 0 0 0 0 0 0 0 0 0 0
1 8 1 - 1 4 3 4 4 3 4 6 0 0 0 0 0 0 0 0 0 0
1 8 1 - 1 3 1 2 * 1 3 0 0 0 0 0 0 0 0 0 0
1 8 1 - 1 2 4 3 1 4 4 2 0 0 0 0 0 0 0 0 0 0
1 8 1 - 1 1 1 0 8 1 1 8 0 0 0 0 0 0 0 0 0 0
1 8 1 - 1 0 1 6 4 1 7 0 0 0 0 0 0 0 0 0 0 0
1 8 1 - 9 1 9 7 2 0 5 0 0 0 0 0 0 0 0 0 0
1 8 1 - 8 2 8 5 - 2 9 6 0 0 0 0 0 0 0 0 0 0
1 8 1 - 7 2 8 * - 8 0 0 0 0 0 0 0 0 0 0
1 8 1 - 6 3 4 7 - 3 0 9 0 0 0 0 0 0 0 0 0 0
1 8 1 - 5 1 2 7 - 1 2 7 0 0 0 0 0 0 0 0 0 0
1 8 1 - 4 6 3 - 6 3 0 0 0 0 0 0 0 0 0 0
1 8 2 - 2 0 1 4 5 1 4 4 0 0 0 0 0 0 0 0 0 0
1 8 2 - 1 9 7 0 5 5 0 0 0 0 0 0 0 0 0 0
1 8 2 - 1 8 9 8 9 5 0 0 0 0 0 0 0 0 0 0
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